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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
arals




Analysis Results Key Objectives

Support storage, access, processing,

traceability and reproducibility of results




Analysis Results Standards Key Results

Loqgical Model that describes User Guide to illustrate and
analysis results and associated exercise model with common

metadata safety displays



What is a Logical Data Model?

» Alogical data model establishes the
structure of data components and the
relationships between them

Designed to accurately represent
complexity of all components

» It is independent of the physical database
design
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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
:.:-:" b [Cfeafe datamodels in simple YAML files, ] [Compﬂe fo other ] [Choose the right fools J
S Dt H optionally annofated using ontologies frameworks for the job, no lock in
. owL  Somanticweb | [@cd
LinkML | Biocurator Ll JSON-LD Infrastructure
T MR — [ — — Co f x'fs \ 7‘/‘,
: Landscape o o | — L |sou-u>{4}
Dat A JSON-Schema ~
Scientst Li ﬂkl\/' | “Traditional”
: k Python Applications and { JSON’
- : ¢ Dataclasses Infrastructure 1
. https:// Ilr'wkml.lo . . SOL DDL
hhffps://glThub.com/Imka/Imkml TSVs R F@

Reference: https://www.slideshare.net/cmungalllinkml-intro-july-2022pptx
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Analysis Results Standard Model and User Guide

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

lysis Results Standard (ARS) Q Search

Analysis Results Standard
(ARS)

Schema Diagram
Classes

Slots
Enumerations
Types

Subsets

Analysis Results Standard (ARS)

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

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

Schema Diagram

«t - o)

Classes
Classes provide templates for organizing data. Data objects instantiate classes in the schema. Each class has a set of
slots (aka fields, attributes) that are applicable to it. See LinkML documentation for more information.

Class Description

NamedObject An object with a name

ReportingEvent A set of analyses and outputs created to meet a specific reporting

requiremen...

Analysis Results Standard User Guide
Version 1.0 (Final)

Prepared by the
Analysis Results Standard Team

@ Notes to Readers
o This is the final Version 1.0 of the Analysis Results Standard User Guide.
e This document is based on ADaM v2.1 and Analysis Results Metadata (ARM) v1.0 for Define-XML v2.0

Revision History
Date Version

2024-04-19 Final

© 2024 Clinical Data Interchange Standards Consortium, Inc. All rights reserved.

NestedList
—

Alist of items (analyses or outpute) that may be organized within sub_licts

https://wiki.cdisc.org/display/ARSP/Analysis+Results+User+Guide
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version
mainListOfContents
otherListsOfContents
referenceDocuments
terminologyExtensions
analysisOutputCategorizations
analysisSets
dataSubsets
analysisGroupings
methods

analyses
globalDisplaySections
outputs

name

description

label

A set of analyses and outputs
created to meet a specific
reporting requirement, such as a
CSR or interim analysis




Model Components | Reporting Event

§ " Summary of Demographics Summary of TEAE by SOC and PT
e o Page x of ¥ Cen Page
s N ble 14.3.1.1
@resoore® yatem Or = and Preferred Term
e : 2 Safety P
e s Xanomeline Xanomeline Xanomeline Yanomeline
i : o Placebo Low Dose High Dose systen Organ Class Placebo Low Dose High Dose
s Characteristics (N=XX) (N=XX) (N=XX) Preferred Term [al, n (%) (N=XX) (N=XX) {N=XX)
. Age (years)
. n X xx * Mumber of subjects with at least ome event X [ EAX) XX HX.X) X ( XE.X)
2 Mean (SD) XK.X (KX.KX) KK.X (KK.XX) KK.X [KK.XK)
Median XX.X KK.X XX
o1, @3 XX.X, XK.X XH.X, XH.X XX.X, XX.X soc 1> XK | XE.X) KK ( XK.X) KK ( KX.X)
Min, Max XX, XX XX, EX K, XX <Preferred Term 13 KK | XX.X) K { KX.X) XX { XX.X)
Age Group, n (%) XK | XE.X) KK ( XK.X) KK ( KX.X)
S < &5 years XX ( EX.X) XX ( XXK.X) XX ( XX.X) <Preferred Term n> XX ( XX.X) XX ( XX.X) XX ( XX.X)
3 z 65 years XX ( XX.X) XX ( XE.X) XA XX.X) s0C 2> XX | EX.X) KK | XX.X) XK { XX.X)
o <Preferred Term 1> XX ( XX.X) XX [ XX.X) XX ( XX.X)
Gendez, n (%)
Male KK ( XX.X) KX ( KE.X) EX | KK.X) XK | XE.X) KK ( XK.X) KK ( KX.X)
Female XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
thnicity, n (%)
Hispanic or Latina KK ( XX.X) KX ( KE.X) EX | KK.X)
Not Hispanic or Latine KK ( XX.X) KX ( KE.X) EX | KK.X)
otes: T
Subjects are counted onc 1 class and preferred term.
MedDRA vers HH K.
Spurce dataset: adsl, Gemn L} urce dataset: adae, Generated on: 10!
Program: <pid¥.sas, Output: <pid»<oid>.rtf, Generated DDMONYYYY ram: <pids.sas, Output: <pids><oids.rtf, DDMONYYYY

cdisc



ARS Logical Model Schema Diagram: Analysis Set

The analysis sets
(subject populations)
oot defined for the
reporting event

compoundExpression

CompoundSetExpression

cdisc



Model Components

Analysis Set

- Summary of Demographics Summary of TEAE by SOC and PT

[ ] £ [ ]
e o Page x of ¥ Cen Page
s N ble 14.3.1.1
@resoore® Sunmazy cm Organ Class and Preferred Term
e s Xanomeline Xanomeline Xanomeline Yanomeline
S . o Placebo Low Dose High Dose system Organ Class Placebo Low Dose High Dose
-~ Characteristics (N=xx) (H=Xx) (m=xx) Preferred Term [al, n (%) (Mxx) (N=x) (H=x%)
v Age (years)
. n X xx * Mumber of subjects with at least ome event X [ EAX) XX HX.X) X ( XE.X)
2 Mean (SD) XK.X (KX.KX) KK.X (KK.XX) KK.X [KK.XK)
Median XX.X KK.X XX
o1, @3 XX.X, XK.X XH.X, XH.X XX.X, XX.X soc 1> XK | XE.X) KK ( XK.X) KK ( KX.X)
Min, Max XX, XX XX, EX K, XX <Preferred Term 13 KK | XX.X) K { KX.X) XX { XX.X)
hge Growp, o (%) XK | XE.X) KK ( XK.X) KK ( KX.X)
< €5 years XK ( XX.X) XX ( XK.X) XX ( XA.X) <Preferred Term n> XX | XH.X) EX [ XK.X) XX ( ¥X.X)
z 65 years XX ( XX.X) XX ( XE.X) XA XX.X) s0C 2> XX | EX.X) XK [ XX.X) XX ( XX.X)
<Preferred Term 1> XX | XXX XK ( XX.X) XX ( XX.X)
Gendez, n (%)
Male KK ( XX.X) KX ( KE.X) XX ( XX.X) XX ( XX.X) KK ( XK.X) KK ( KX.X)
© Female XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
> thnicity, n (%)
Hispanic or Latina KK ( XX.X) KX ( KE.X) EX | KK.X)
] Not Hispanic or Latine KK ( XX.X) KX ( KE.X) EX | KK.X)
otes: T
Subjects are counted onc 1 class and preferred term.
MedDRA version xx.x.
Spurce dataset: adsl, Gemn L} urce dataset: adae, Generated on: 10!
Program: <pid>.sas, Output: <pid><oid>.rtf, Generated DDMONYYYY ram: <pid>.sas, Output: <pid><oid>.rtf, DDMONYYYY

cdisc



ARS Logical Model Schema Diagram: Data Subset

‘WhereClause NamedObject

3 /
A subset of data

identified by selection
criteria for inclusion in

label
level

the analysis

mpoundExpression

o
(=]
S

<+
g
]

<+

WhereClauseCondition

CompoundSubsetExpression

cdisc



Model Components

Data Subset

i ;e Summary of Demographics Summary of TEAE by SOC and PT
e o Page x of ¥ Cen Page
s N ble 14.3.1.1
@resoore® yatem Or = and Preferred Term
e : 2 Safety P
e s Xanomeline Xanomeline Xanomeline Yanomeline
i : o Placebo Low Dose High Dose systen Organ Class Placebo Low Dose High Dose
s Characteristics (N=XX) (N=XX) (N=XX) Preferred Term [al, n (%) (N=XX) (N=XX) {N=XX)
. Age (years)
. n X xx * Mumber of subjects with at least ome event X [ EAX) XX HX.X) X ( XE.X)
2 Mean (SD) XK.X (KX.KX) KK.X (KK.XX) KK.X [KK.XK)
Median XX.X KK.X XX
o1, @3 XX.X, XK.X XH.X, XH.X XX.X, XX.X soc 1> XK | XE.X) KK ( XK.X) KK ( KX.X)
Min, Max XX, XX XX, EX K, XX <Preferred Term 13 KK | XX.X) K { KX.X) XX { XX.X)
Age Group, n (%) XK | XE.X) KK ( XK.X) KK ( KX.X)
S < &5 years XX ( EX.X) XX ( XXK.X) XX ( XX.X) <Preferred Term n> XX ( XX.X) XX ( XX.X) XX ( XX.X)
3 z 65 years XX ( XX.X) XX ( XE.X) XA XX.X) s0C 2> XX | EX.X) KK | XX.X) XK { XX.X)
o <Preferred Term 1> XX ( XX.X) XX [ XX.X) XX ( XX.X)
Gendez, n (%)
Male KK ( XX.X) KX ( KE.X) KX ( KK.X) XK | XE.X) KK ( XK.X) KK ( KX.X)
Female XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
thnicity, n (%)
Hispanic or Latina KK ( XX.X) KX ( KE.X) EX | KK.X)
Not Hispanic or Latine KK ( XX.X) KX ( KE.X) EX | KK.X)
otes: T
Subjects are counted onc 1 class and preferred term.
MedDRA vers HH K.
Spurce dataset: adsl, Gemn L} urce dataset: adae, Generated on: 10!
Program: <pid¥.sas, Output: <pid»<oid>.rtf, Generated DDMONYYYY ram: <pids.sas, Output: <pids><oids.rtf, DDMONYYYY

cdisc



NamedObject

el

GroupingFactor \

id \
groupingDataset

groupingVariable

dataDriven
groups
name
description
label T
groups /
\ Group
id
conditi
mpoundExpression
ame
descriptiof
label
level
/ order
con qi tion compoundExpression

WhereClauseCondition

Grouping Factor: A factor used to
subdivide either the subject
population or data records in an
analysis dataset for analysis (e.g.,
treatment, sex, system organ class,
visit)

Group: A subdivision of the subject
population based on a defined factor
(e.g., subjects whose treatment is
Drug A, AE records where SOC is
“cardiac disorders”)

CompoundGroupExpression




Model Components

. Analysis Grouping

Summary of Demographics

Summary of TEAE by SOC and PT

: Page x of y Cen Page x of y
y ble 14.3.1.1
° ystem Or 2 and Preferred Term
3 Safety P
- Yanomeline omeline Cp—— TSR
: o Placebo Low Dose m:h Dose systen Organ Class Placebo meneu " High Dose
o Characteristics (N=XX) (N=XX) (N=XX) Preferred Term [al, n (%) =3 Xk =
. Age (years)
. n X xx * Mumber of subjects with at least ome event X [ EAX) XX HX.X) X ( XE.X)
2 Mean (SD) EX.K (XK.KX) EX.X (KK.XK) HX.K (XK.XX)
Median XX.X EX.X XH.X
A o1, 03 ¥X.X, XH.X ¥X.X, ¥E.X HX.X, XX.X s0C 1> XX ( XX.X) EX [ XK.X) KK ( XK.X)
: Min, Max XX, XX XX, EX K, XX <Preffrred Term 1% ®H | HK.X) ¥E [ XX.X) XX ( XX.X)
° Age Group, n (%) XX ( XX.X) EX [ XK.X) KK ( XK.X)
- XK ( XX.X) XX ( KE.X) XX ( XA.X) <Preffrred Term n> XX ( XK.X) EX | XKX.X) XX ( KX.X)
: XX ( XX.X) XX ( XE.X) XA XX.X) spc 2> XX | EX.X) KK | XX.X) XK { XX.X)
2 <Preferred Term 1> XX ( XX.X) XX | XX.X) XE ( XX.X)
. Gender, n (%)
KX [ KX.X) HX ( XE.X) KX ( XX.X) XX ( XX.X) EX [ XK.X) KK ( KX.X)
@ ° XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
® ® hnicity, n (%)
KX [ KX.X) HX ( XE.X) KX ( XX.X)
© KX [ KX.X) HX ( XE.X) EX | KK.X)
s o
x piotes: T
3 Subjects are counted onc 1 class and preferred term.
. MedDRA version xx.x.
o ° .
Spurce dataset: adsl, Gemn L} urce dataset: adae, Generated on: 10!
Program: <pids.sas, Output: <pid><oid>.rtf, Generated DDMONYYYY ram: <pid>.sas, Output: <pids><oids.rtf, DDMONYYYY
°
® ®

cdisc




ARS Logical Model Schema Diagram: Analysis Method

NamedObject

1

AnalysisMethod

id
documentRefs

operations

codeTemplate

description
. A set of one or more
| statistical operations
documentRefs operations codeTemplate
DocumentReference Operation AnalysisProgrammingCodeTemplate




Analysis Method

Model Components

Summary of Demographics

Summary of TEAE by SOC and PT

Page z of

Xanomeline Xanomeline
Placebo Low Dose High Dose
Characteristics (N=XX) (N=XX) (N=XX)
Age (years)
n XX XX XX
Mean (SD) XXX (XX.XX) XKX.X (XK.XX) KX (XX.XX)
Median XX.X XX.X XK.X
01, 03 KX.X, XK.X KX.X, XX.X XXX, EX.X
Min, Max XX, XX XX, KX XX, XX
age Grewp, [2 (31]
< €5 years XX [ XX.X) XX { KE.X) XX | XX.X)
: 65 years XX ( XX.X) XX ( XX.X) XX ( XX.X)
Male XX [ XX.X) XX { KE.X) XX | XX.X)
Female XX ( XX.X) XX ( XKK.X) XX | XX.X)
thnieity,
Hispanic or Latino XX [ XX.X) XX { KE.X) XX | XX.X)
Not Hispanic or Latino XX [ XX.X) XX { KE.X) XX | XX.X)
Source dataset: adsl, Gem M
Program: <pid».sas, Output: Generated DDMONYYYY

ysten Or s and Preferred Term
Safety P

Xanomeline Xanomeline
[System Organ Class Placebo Low Dose High Dose

Preferred Term [al, [n (#) | (H=XX) (N=XX) (H=XX)
[fumber of subjects with at least one event XX | XA.X) XX ( XX.X) XX ( EX.X)
S0C 1> XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term 1> XK | XX.X) XX ([ XK.X) XX { XX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term n> XK | XX.X) XX ([ XK.X) XX { XX.X)
S0C 2> XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term 1> XX | ¥X.X) XX [ XX.X) XX ( XX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term n> XX | ¥X.X) XX [ XX.X) XX ( XX.X)

Hotes: T
Subjects are counted onc

MedDRL vers

xX.X.

urce dataset: adae, Generated on: DDMO
ram: <pid>.sas, Output: <pid><oid>.rtf,

DDMONYYYY

1 class and preferred term.

cdisc
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/
/
analysissetid datasubsetld
/ [
/ |

v v

AnalysisSet DataSubset

NamedObject
| NamecObject | Key Input Data
Attributes
T Analysis Class Attribute
ption variable "
Analysis Component Class - references AnalysisSet
an
Version
— Commeon Component Class references
purpose a DataSubset
documentRefs od
categorylds
dataset Analysis Computation
variable Characterization Attributes aach GroupingFactor
p Attributes references
analysissetid a
aasisens
orderedGroupings Y references
methodid " purpcss o an AnalysisMethod
eacl esu
referencedAnalysisOperations references—j categorylds Attributes referencedAnalysisOperations
programmingCode an, [Teach is
docamentaats et
results.
Tame 1 f T
description \ = [ [ \
label \ AnalysisOutputCategory each is a each is an is an ReferencedAnalysisOperation
orderedGroupings methodid results [ D ence ] [Gp:r-" i I ] [ A i rogr ""“]
y \ \
O T | 1
groupingld Operati
order
resultsByGroup A H d L d I H
‘ set of operations performed on a specified analysis
groupingld
u

V
GroupingFactor

variable for any specified subset of data records for a
given subject population which may be subdivided by 1
or more factors
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Model Components

Analysis

Summary of Demographics

Summary of TEAE by SOC and PT

— CDISC 3&0

Table 14.1.1
Summary of Demographics
Safecy Population

Page z of

Xancomeline

Xanomeline

Table 14.3.1.1
Summary of TEAE by Systenm Organ Class and Preferred Term
Safety Population

Bage x of v

Source dataset: adsl,

Program: <pid>.sas,

Generated on: DDMONY
Output :

MM

<pid»<oid».rtf, Generated on: DDMONYYYY:HH:MM

Hotes: T reatment-Emergent Adverse
Subjects are counted once within

EntsE.
each system organ class and preferred term.

restigators adverse events were coded using MedDRA version xx.x.

Source dataset: adae, Generated on: DDMONYYYY:HH:MM
Program: <pid>.sas, Outpu <pid><oid>.rtf, Generated on: DDMONYYYY:

; Xanomeline Xanomeline
o Low Dose High Dose system Organ Class Placebo Low Dose High Dose
Characteristios (N=XX) (N-x%) | Preferred Term [a], n (%) [ =x0) (N=XX) (R=XXT )
Age (yeazs)
n X xx * Mumber of subjects with at least ome event X [ XK.X) XX | HX.X) X ( MM.X
Mean (SD) XK.X (KX.KX) KK.X (KK.XX) KK.X [KK.XK)
Median XX.X KK.X XX
o1, @3 XX.X, XK.X XH.X, XH.X XX.X, XX.X soc 1> XK | XE.X) KK ( XK.X) KK ( KA.X
Min, Max XX, XX XX, EX K, XX <Preferred Term 13 KK | XX.X) K { KX.X) XX { XX.X)
g Group, o (%] XK | XE.X) KK ( XK.X) KK ( KA.X
< €5 years XK ( XX.X) XX ( XK.X) XX | XE.X) <Preferred Term n> XX | XH.X) EX [ XK.X) XX ( KX.X
z 65 years XX ( XX.X) XX ( XE.X) XA XX.X) s0C 2> XX | EX.X) XK [ XX.X) XX ( XE.X
<Preferred Term 1> XX | XXX XK ( XX.X) XX ( XX.X
Gendez, n (%)
Male KK ( XX.X) KX ( KE.X) EX | KK.X) X XX KK ( XK.X) KK ( KA.X
Female XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
thnicity, n (%
Hispanic or Latina KK ( XX.X) KX ( KE.X) EX | KK.X)
Not Hispanic or Latine KK ( XX.X) KX ( KE.X) EX | KK.X

cdisc




ARS Logical Model Schema Diagram: Results

‘ . OperationResult
. . formattedValue
°- L operationld
T rawValue
i - resultGroups
... operationld resultGroups The re.SUIt Of Gn GnGIySiS
v method operation performed
tim T ResultGroupl o )
operation sroupid on a subdivision of subjects or
o data records
! -
groupld groupingld
Group GroupingFactor
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Model Components

Results

Summary of Demographics

Summary of TEAE by SOC and PT

— CDISC 3&0

Table 14.1.1

Summary of Demographics

Safecy Population

Page z of

Program: <pid>.sas,

Output :

<pid><oid>.rtf,

Generated on: DDMONYYYY:HH:MM

Xanomeline Xanomeline
Placebo Low Dose High Dose

Characteristics [TN=XXT TH=XXT TN=XXT")
Age (years)

n XX XX XX

Mean (SD) XXX (XX.XX) XKX.X (XK.XX) KX (XX.XX)

Median XX.X XX.X XK.X

01, 03 KX.X, XK.X KX.X, XX.X XXX, EX.X

Min, Max XX, XX XK, KX KX, XX
Age Group, n (%)

< €5 years XX [ XX.X) XX { KE.X) XX | XX.X)

> 65 years XX ( KX.X) XK ( XE.X) XX ( HX.X)
Gender, n (%)

Male XX [ XX.X) XX { KE.X) XX | XX.X)

Female XX ( XX.X) XX ( XKK.X) XX | XX.X)
thnicity, n (%)

Hispanic or Latino XX [ XX.X) XX { KE.X) XX | XX.X)

Not Hispanic or Latino XX [ XX.X) XX { KK.X) XX | XX.X)
Source dataset: adsl, Generated on: DDMONY MM

- CDISC 360 Page x of ¥
Table 14.3.1.1
Summary of TEAE by Systenm Organ Class and Preferred Term
Safety Population

Xanomeline Xanomeline

[System Organ Class Placebo Low Dose High Dose
Preferred Term [a], n (%) =T TR=KXT e
[fumber of subjects with at least one event [ xx.X) XX_| MK.X) XX XX.K)
S0C 1> K [ %K.X) XX [ KX.X) KX ( KX.X)
<Preferred Term 1> XK | XX.X) XX ([ XK.X) XX { XX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)

<Preferred Term n> XK | XX.X) XX ([ XK.X) XX { XX.X)
S0C 2> XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term 1> XX | ¥X.X) XX [ XX.X) XX ( XX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)

<Preferred Term n> XX | ¥X.X) XX [ XX.X) XX ( XX.X)

Hotes: T reatment-Emergent Adverse
Subjects are counted once within

EntsE.
each system organ class and preferred term.

restigators adverse events were coded using MedDRA version xx.x.

Source dataset: adae, Generated on: DDMONYYYY:HH:MM
Program: <pid>.sas, Outpu <pid><oid>.rtf, Generated on: DDMONYYYY:

cdisc




ARS Logical Model Schema Diagram: Output

¢ e
g' ‘~_‘ g Output
& e i
. . . . .
A report of results and their evaluation
displays
e P based on planned analyses performed
documentRefs
fileType . .
during the course of a trial
description sz
name
(oot description GlobalDisplaySection
NamedObject el sectionType subSections
subSections
OutputDisplay DisplaySubSection
OrderedDisplay |
id .
displays——{> display 7,115Dla“/\’A :/erslcn m OrderedDisplaySubSection /mbSectwonﬂ} :.ixl
order displayTitle . . ) ) order
. ) —displaySections{> orderedSubSections —orderedSubSections{= )
i

description
label




Model Components

Output

i ;e Summary of Demographics Summary of TEAE by SOC and PT
e o Poge x of v —— Page
s N ble 14.3.1.1
@resoore® yatem Or = and Preferred Term
e : 2 Safety P
e s Xanomeline Xanomeline Xanomeline Yanomeline
S . — Placebo Low Dose High Dose System Organ Class Placebo Low Dose High Dose
o~ Characteristics (N=XX) (N=XX) (N=XX) Preferred Term [al, n (%) (Mxx) (N=x) (H=x%)
v Age (years)
. n X xx * Mumber of subjects with at least ome event X [ EAX) XX HX.X) X ( XE.X)
2 Mean (SD) XK.X (KX.KX) KK.X (KK.XX) KK.X [KK.XK)
Median XX.X KK.X XX
o1, @3 XX.X, XK.X XH.X, XH.X XX.X, XX.X soc 1> XK | XE.X) KK ( XK.X) KK ( KX.X)
Min, Max XX, XX XX, EX K, XX <Preferred Term 13 KK | XX.X) K { KX.X) XX { XX.X)
hge Growp, o (%) XK | XE.X) KK ( XK.X) KK ( KX.X)
S < &5 years XX ( EX.X) XX ( XXK.X) XX ( XX.X) <Preferred Term n> XX ( XX.X) XX ( XX.X) XX ( XX.X)
3 z 65 years XX ( XX.X) XX ( XE.X) XA XX.X) s0C 2> XX | EX.X) KK | XX.X) XK { XX.X)
o <Preferred Term 1> XX ( XX.X) XX [ XX.X) XX ( XX.X)
Gendez, n (%)
Male KK ( XX.X) KX ( KE.X) KX ( KK.X) XK | XE.X) KK ( XK.X) KK ( KX.X)
Female XX ( XX.X) XX ( XK.X) XX XX.H) <Preferred Term n> XX ( XX.X) XX [ XX.X) XX ( XX.X)
thnicity, n (%)
Hispanic or Latina KK ( XX.X) KX ( KE.X) EX | KK.X)
Not Hispanic or Latine KK ( XX.X) KX ( KE.X) EX | KK.X)
1 class and preferred term.
MedDRA vers HH K.
Source dataset: adsl, Gen L} urce dataset: adae, Generated on: 10!
Program: <pid¥.sas, Output: <pid»<oid>.rtf, Generated DDMONYYYY ram: <pids.sas, Output: <pids><oids.rtf, DDMONYYYY

cdisc



Creating Analysis Results Metadata: JSON

cdisc

“name": "FDA Standard Safety Tables and Figures - Integrated Guide, Table 2",
“id": “FDA_STF_T2",
"listOfPlannedAnalyses": {
"listItems": [
Table 2. Baseline Demographic and Clinical Characteristics, Safety Population, Pooled Analyses (or Trial {
rug Name Drug Name Total "name": "Table 2. Baseline Demographic and Clinical Characteristics, Safety Population, Trial CDISCPILOT@1",
Dosage X Dosage Y Placebo  Active Control Population "leve 1
N = XXX N = XXX N = XXX N=XXX N = XXX worder": 1.,
Characteristic n (%) n (%) n (%) n (%) n(%) ZOIOer™s Ly o i
Sex, n (%) n (%) n (%) n (%) n (%) n (%) outputId": "O_FDA_STF_T2",
Male nm nm ng; n{(&) nm "sublist": {
Female n n n n n " w.
Age, years XX (Y.Y) XX (YY) XX (Y.Y) XX (YY) XX (YY) listItems": [
Mean (SD) XX (Y.Y) XX (YY) XX (Y.Y) XX (Y.Y, XX (Y.Y)
4 Median (min, max) XX(Y.Y.2Z)  XX(Y.Y,Z2Z)  XX(Y.Y,ZZ) XX(Y.Y.ZZ) XX(Y.Y,Z2Z) “Count of Subjects by Treatment",
. Age groups (years), n (%) n (%) n (%) n (%) n (%) n (%)
- 21710 <65 n (%) n (% n (% n (%) n (%
: S h e Al e il "A_SAF_CNT_USUBJID_TRT"
A 275 n (%) n (%) n (% n (%) n(% +
% Race,n (%) o n (%) n (%) n (%) n (%) n (% {
. ‘American Inckan or Alaska Native sk :t:: :8: :Zz g}& :: "name": "Count of Subjects (Total Population)",
Native Hawaiian or Other Pacific Islander n (%) n (%, n(% n (%) n (% "level": 2,
White n (%) n (%) n(% n (%) n(% “order": 2,
Other n (%) n (%! n(% n (%) n (%! "analysisId": "A_SAF_CNT_USUBJID"
Source: [include Applicant source, datasets and/or software tools used]. 1
' 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 “name": "Sex, n (%)"
: ’ ’
"level": 2,
"“order": 3,
“sublist": {
"listItems": [
{
"name": "Summary of Subjects by Treatment",
"level": 3,
“order": 1,
“analysisId": "A_SAF_SUM_USUBJID_TRT_SEX"
Y,
{
“name": "Summary of Subjects (Total Population)",
"level": 3,
“order": 2,
"analysisId": "A_SAF_SUM_USUBJID_SEX"
1
}
},




everaging ARS Metadata to Drive Results Automation

ARS Metadata

ADaM Dataset

FOA Standard Safety Tables and Figures - Integrated Guide, Table 2°,
STF 12"

1d"; UFDA ST T2",
“storplannedinatyses”: {
“listitens' [

. USUBJID ARM AGE AGEGR1 AGEU RACE SEX
S 01-701-1015 Placebo 63 <65 YEARS WHITE F
01-701-1023  Placebo 64 <65 YEARS WHITE M
01-701-1028  Xanomeline High Dose 71 65+ YEARS WHITE M
01-701-1033  Xanomeline Low Dose 74 65+ YEARS WHITE M
01-701-1034  Xanomeline High Dose 77 65+ YEARS WHITE F
01-701-1047  Placebo 85 65+ YEARS WHITE F

ummary of Subjects (Total Population)”,

"A_SAF_SUM_USUBIID_SEX"

‘@

id - |resultGroupl_groupinglc - |resultGroupl_groupld - |resultGroup2_groupingld - resultGroup2_groupld - rawValu - | formattedval -
: An03.02_AgeGrp_ByTrt |Mth01_CatVar ByGrp_1_n Ar ing_02_Trt AnlsGrouping 02 Trt 1 |AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_1 14 14
An03.02_AgeGrp_ByTrt |Mth0l_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping 02 Trt 1 |AnlsGrouping_03_AgeGp  |AnlsGrouping_03_AgeGp_2 72 72
.0 An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt 2 |AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 sl 8

An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n Ar ing_02_Trt [AnlsGrouping 02_Trt 2 |AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_2 7%

An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping 02 Trt 3 |AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 11

An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n Ar ing_02_Trt AnlsGrouping 02 Trt 3 |AnlsGrouping_03_AgeGp  AnlsGrouping_03_AgeGp_2 73

An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_2_pet An: ing_02_Trt AnlsGrouping_02_Trt 1 |AnlsGrouping_03_AgeGp  |AnlsGrouping_03_AgeGp_1 | 16.27907

4 AN03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt 1 |AnlsGrouping_03_AgeGp  |AnlsGrouping_03_AgeGp_2 | 83.72093

An03.02_AgeGrp_ByTrt |MthOl_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt [AnlsGrouping 02 Trt 2 |AnlsGrouping_03_AgeGp  |AnisGrouping_03_AgeGp_1 | 9.52381

An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt [AnlsGrouping 02 Trt 2 |AnlsGrouping_03_AgeGp |AnlsGrouping_03_AgeGp_2 | 90.47618]

An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 | 13.09524

®. - An03.02_AgeGrp_ByTrt AnlsGrouping_02_Trt AnlsGrouping_02_Trt 3 |AnlsGrouping_03_AgeGp _|AnlsGrouping_03_AgeGp_2 | 86.90476!

cdisc Analysis Results Dataset




id 7 |operation_id resultGroup1_groupingls - |resultGroupl_groupld - - |resultGroup2_groupld - [rawValu - -}
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n ing_02_Trt 02_Trt_1 AnlsGrouping_03_AgeGp 03_hgeGp_1 14 14
An03.02_AgeGrp_ByTrt [MthOl_CatVar_ByGrp_1_n ,_02_Trt I 02_Trt_1 I ping_03_AgeGp  |Anl 03_AgeGp_2 72 72!
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 AnlsGrouping_03_AgeGp  AnlsGrouping_03_AgeGp_1 8 8|
An03.02_AgeGrp_ByTrt |Mtho1_CatVar_ByGrp_1_n 02_Trt , 02Tt 2 |AnlsGrouping_03_AgeGp _03_AgeGp_2 76!
An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_1_n 02_Trt 02_Trt_3  |AnlsGrouping_03_AgeGp  AnlsG 03_AgeGp_L 11
An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3  |AnlsGrouping_03_AgeGp  AnlsGrouping_03_AgeGp_2 73
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct 02 Trt AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp 03_AgeGp_1 | 16.27907
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct 02_Trt 02 Trt 1 AnlsGrouping_03_AgeGp 03_AgeGp_2 | 83.72093
An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_2_pct _02_Trt 02_Tre 2 ping_03_AgeGp | 03_AgeGp_1 | 952381
An03.02_AgeGrp_ByTrt |Mth01_CatVar_ByGrp_2_pct 02_Trt 02_Trt_2 AnlsGrouping_03_AgeGp  AnlsG , 03_AgeGp_2 | 90.47619]
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct 02_Trt  02_Trt 3 |AnlsGrouping_03_AgeGp ing_03_AgeGp_1 | 1309524
An03.02_AgeGrp ByTrt |Mth01 CatVar ByGrp 2 pet AnlsGrouping 02 Trt AnlsGrouping 02 Trt 3 AnlsGrouping 03 AgeGp  AnlsGrouping 03 AgeGp 2 | 86.90476
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Focus on Concepts, Not Layout

Parameter (Units) Treatment X Treatment ¥
visit (N=200) (N=XX)

<Parameter 1> (cunit>)

Baseline
n XX
Mean (sD) XKX (606 00K)

' ¢ '« Focus on concepts presented in data e ,- _- e
displays not on subjective layout and )
formatting of displays _ _

Nin, Max

Median XXX

1,
Hin, Hax

XXX, XXX
XX, XX

< Visit n Change flon Baseline »
n
Mean (5D}

* Representative displays therefore condense

01, 3

concepts

Treatment X Treatment ¥ Total
(=) (Noxt) =
Parameter (Units)

 For example, side-by-side Visit and Change-

<Parameter 1> (<unit>)

from-baseline summaries consolidates more » »

concepts into an easy-to-read summary W
table - : > ’

<visit n>
n x XX xxX xx XX xx
Mean (SD) XX (LXK XK (0GKK) 00X (00X 00X (00XX) 00X (00XX) XXX (XX.XK)
Median XXX X XXX X0.X XX.X 00X
o1, 03 300X, X00.X XXX, XX 00X, XX XX, XNX XX, X 300X, XX
Min, Max XK, XX X, XX XX, XX XK, XX XX, XX XK, XX




FDA Standard Safety Tables and Figures: Integrated Guide

e - e
s
’. SR . mA U- S- Fo 0 D & D RU G Table 2. Baseline Demographic and Clinical Characteristics, Safety Population, Pooled Analyses (or Trial X)
) 5 B Drug Name Drug Name Total
'," e A D M | N | S T R AT | O N Dosage X Dosage Y Placebo Active Control Population
= N = XXX N = XXX N = XXX N = XXX N = XXX
Characteristic n (%) n (%) n (%) n (%) n (%)
Sex, n (%) n (%) n (%) n (%) n (%) n (%)
Male n (%) n (%) n (%) n (%) n (%)
Female n (%) n (%) n (%) n (%) n (%)
Age, years XX (Y.Y) XX(Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y)
S T A N D A R D S A F E TY Mean (SD) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y) XX (Y.Y)
Median (min, max) XX(Y.Y.ZZ)  XX(Y.Y.ZZ)  XX(Y.Y,ZZ)  XX(Y.Y.ZZ)  XX(Y.Y.ZZ)
Age groups (years), n (%) n (%) n (%) n (%) n (%) n (%)
217 to <65 n (%) n (%) n (%) n (%) n (%)
TABLES AND FIGURES: o
. 265 to <75 n (%) n (%) n (%) n (%) n (%)
275 n (%) n (%) n (%) n (%) n (%)
Race, n (%) n (%) n (%) n (%) n (%) n (%)
IN TEGRA TED G UIDE American Indian or Alaska Native Asian n (%) n (%) n (%) n (%) n (%)
Black or African American n (%) n (%) n (%) n (%) n (%)
& i i i 9 o o o 9
, Center for Drug Evaluation and Research (CDER) v Henwafion or Ofher, Facila | stander o gl e e gl
AT DS . . . . i Other n (%) n (%) n (%) n (%) n (%)
Biomedical Informatics and Regulatory Review Science - —
s . ® Source: [include A source, and/or tools used].
: & (Bl RRS) Team ' Difference is shown between [treatment arms] (e.g., difference is shown between Drug Name dosage X vs. placebo).
® i } X Abbreviations: N, number of patients in treatment arm; n, number of patients with given characteristic; SD, standard deviation
Please email ONDbiomedicallnformatics @fda hhs gov with any questions.
> Version Date: August 2022
@ 0
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ARS User Guide Reporting N\
Events Example

« Common Safety Displays ‘

m « Summary of Demographics

* Overall Summary of Treatment-Emergent Adverse Events

DDD « Summary of TEAE by System Organ Class and Preferred Term
« Summary of Observed and Change from Baseline by Scheduled

- - Visits - Vital Signs

DDD « Summary of Observed and Change from Baseline by Scheduled

Visits - Vital Signs <Vertical Layout>

» FDA Standard Safety Tables and Figures

» Table 2: Baseline Demographic and Clinical Characteristics,
Safety Population
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Analysis Results Standard Published!

o0
cdisc
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BRIDG
SEND
CDASH
SDTM
SDTMIG
ADaM
Analysis Results
QRS
Medical Devices

Genomics

New to CDISC

Standards

Education

Resources

Events

Membership

Home / Standards / Foundational / Analysis Results Standard

Analysis Results Standard

Description Versions

Large trials generate many analysis results in the form of tables, figures, and written reports, yet these results are rarely output in a form that is machine-readable. Additionally,

there is no standard way of describing and organizing these results, making it difficult to automate their generation, make them reproducible, trace their crigin or enable them to

be reused in other outputs.

To address these inefficiencies, CDISC has developed the Analysis Results Standard (ARS), which aim to facilitate automation, reproducibility, reusability, and traceability of analysis

results data.

Key Objectives
.
.
.
.

Key Results

* Alogical Data Model that describes analysis results and associated metadata.
* A User Guide to illustrate and exercise the model with common safety displays.

Use analysis results metadata to drive the automation of results.
Store, access, process and reproduce results

Improve navigation and reusability of analyses and results.
Provide traceability to Protocol/Statistical Analysis Plan and to input ADaM data.




ARS Model Will Drive
Automation and

Open-Source Tool
Development




CDISC ARS Hackathon

cdisc

ARS

Drive adoption of CDISC
Analysis Results Standard

ANALYSIS RESULTS Foster open-source software
STANDARD tools for operationalization

Leveraging hackathon
learnings to enhance the
standards



What’s Next?
eTFL Portal Package

* Analysis Concept

« ADaM Dataset and Metadata
* ARS Metadata

* Analysis Results Dataset

* Display




g . o b Bess LeRoy
: % e Head of Standards Innovation, CDISC
.. bleroy@cdisc.or
... el Thank yOU! Richard Marshall
Pl Latlad | Principal Data Modeler
e rmarshall@accuratesystems.co.uk

-- Bhavin Busa
o ARS Product Owner & Co-Lead
R bhavin@clymbclinical.com
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