cdisc
2023
US

INTERCHANGE

Analysis Results Standard Workshop

Bess LeRoy, Head of Standards Innovation, CDISC
Richard Marshall, Principal Data Modeler, CDISC
Bhavin Busa, Principal & Co-Founder, Clymb Clinical



ARS Workshop Follow Along!

e https://tinyurl.com/ARS-Model

e https://tinyurl.com/ARS-UG

* https://tinyurl.com/ARS-Workshop

Conference Wi-Fi Password: cdisc2023
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Agenda

* Project Background

» Overview of ARS Model and User Guide
« Hackathon Read Out

« Getting Started with ARS: Example

« Q&A
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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
arals



Analysis Results Key Objectives

Leverage analysis results metadata to drive
the automation of results

Support storage, access, processing,
traceability and reproducibility of results

([



Analysis Results Standards Key Results

—~

Logical model that describes analysis User Guide to illustrate and exercise
results and associated metadata model with common safety displays




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




Analysis Results Standard Model and User Guide

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

¥ =y
il % Analysis Results Standard (ARS) Q Search
B vsiata |
. Analysis Resuls Standard ‘ Analysis Results Standard (ARS)
veea (ARS)
o e ‘ DRAFT Logical model to support both the prospective specification of analyses and the fully contextualized LA
Schema|Diagram representation of the results of the analyses. C Isc
Classes
URI: https://www.cdisc.org/ars/1-0 Name: ars_ldm
Slots
Enumerations Schema Diagram Analysis Results Standard User Guide
Types 5 3
Version 1.0 (Draft)
Subsets
Prepared by the
Analysis Resul lard Team
T
- » - ¥ , x == @ Notes to Readers
— ) e This is the draft 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-
Classes XML v2.0
g o ¢ Classes provide templates for organizing data. Data objects instantiate classes in the schema. Each class has a set of
i slots (aka fields, attributes) that are applicable to it. See LinkML documentation for more information. Revision History
P ASTR—
o8 Class Description Date ersion
: 2023-08-22  Internal Review Draft
- NamedObject An object with a name
ReportingEvent A set of analyses and outputs created to meet a specific reporting
requiremen...
NestedList Alist of items (analyses or outpute) that may be organized within sub_licts
—

Cdi§C https://wiki.cdisc.org/display/ARSP/Analysis+Results+User+Guide


https://cdisc-org.github.io/analysis-results-standard/
https://wiki.cdisc.org/display/ARSP/Analysis+Results+User+Guide

“."  Wait, What About ARM for
... Define.XML?

£+ Atthis point, no changes to ARM for Define. XML ?
» Retrospective documentation to aid in ? o ?

"""" traceability

* Fills a specific regulatory need

cdisc



Version 1.0
* Logical Model
e User Guide

« Common safety examples based on team and FDA developed
tables

» Demographics

Release Plan « Adverse Events

* Vital signs

» CDISC ARS Hackathon: July 12th, 2023

« CDISC Internal Review: August 18th, 2023

« CDISC Public Review: Through December 11%, 2023 I
» US Interchange Workshop: October 2023

+ Anticipated Final Release: January 2023 /

o 11




Provide Public Review Comments!

* https://www.cdisc.org/public-review/analysis-results-standard-v1-0

4

(LA
c Isc New to CDISC - Education Resources Events Membership Members Only

Foundational Data Exchange Therapeutic Areas Standards CDISC Library
BRIDG CTR-XML Alphabetical Standards Roadmap CDISC Library
PRM Dataset-JSON By Disease Area Publications Real World Data
XM Publish
SEND Dataset-XML ublished User Guides In Davalopiient FHIR-CDISC
ASH fine-XM
CDAS Define-XM. Trial Master File Vaccine Administration
SDT™M LAB
TMF Reference Model Standards in Development
SDTMIG OoDM
Exchange Mechanism CDISC 360
ADaM RDF
al CORE
R M-XM|
QRS o0 - CDISC Biomedical Concepts
Medical Ds
ledical Devices Terminology Digital Data Flow

Genomics
Glossary

Controlled Terminology

NSV Registry

. cdise



What Is Next?: Adding Informative Content

AR
u.[l.m] =

ADaM Dataset Analysis Results and TFL Example

S Associated Metadata Planned Collaboration with
Pt PHUSE Safety Analytics
""" Working Group

cdisc



Overview of ARS Model and User Guide




Using LinkML to Create Analysis Results Model

* LinkML is a general-purpose modeling language that can be used with linked
data, JSON, and other formalisms

LinkML

Landscape |

Create datamodels in simple YAML files, Compife to other Choose the right tools
optionally annofated using onfologies frameworks for the job, no lock in

‘iyl OWL Semantic Web | E.‘
o F— ShEx, SHACL AppicHions J
Bmurofor —' Al SR
JSON-LD Infrastructure
= Contexts
sson-uo {}
Data JSON-Schema ) ~
Scientist k P " “Traditional”
Python Applications and { JSON’

Dataclasses Infrastructure

https://linkml.io SQLDDL

https://github.com/linkml/linkm! ackc il @

- PFuslaim )

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

15



Key

Implemented in LinkML

has one
or more.

eachis s

Datasetvariasie

terminology

b

ExternaiRel

=
(Seconaary)

s atype of

:

ARS Model
Representation
using CMAP
(DRAFT)

16



ARS Model Representation using Mermaid Markdown (DRAFT)

cdisc
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Summary of -Demographics

Analysis Set

Data Subset

Data Grouping Analysis

Summary of TEAE b3-/ SOC and PT

Study - CDISC 360

Table 14.1.1
Summary of Demographics

Satecy Fopulation

Page x of ¥

Characteristics

Xanomeline ome line
Placebo Low Dose High Dose

(years)
e

Mean (SD)
Median
Q1, 03

Min, Max

< 65 years|
> 65 years

Hispanic or Latino
Not Hispanic or Latino

Source dataset: adsl, Generated on:

XX
XXX (XX.XX)
XX.X
KX.X, XK.X
XX, XX

XX
XKX.X (XK.XX)
XX.X
KX.X, XX.X
XK, KX

XX
KX (XX.XX)
XK.X
XXX, EX.X
KX, XX

XX [ XX.X)
KX ( KX.X)

h.o:4
XX

XE.X)
KK.X)

LX)

DDMONYYYY : HH : MM

Program: <pids.sas, Output: <pid><oid>.rtf, Generated on: DDMONYYYY:HH:MM

Study — CDISC 360 Page x of v
Table 14.3.1.1

Surmary of [TEAE |by _System Crgan Class and Preferred Term

Xanomeline
|System Organ Class High Dose

Preferred Term [a],|n (%)

S0C 1> XX ( %X.X) XX { KX.X) XX ( XX.X)
<Prefgrred Term 13 XK ( XX.X) XX | EX.X) EX ( XX.X)
X XX.X) XX { XX.X) XX ( XX.X)

<Prefgrred Term n» XK ( XX.X) XX | EX.X) EX ( XX.X)
C_2> X XX.X) XX { XX.X) XX ( XX.X)
<Preferred Term 1> XK XX.X) XX | XX.X) KX ( XX.X)
X XX.X) XX { XX.X) XX ( XX.X)

<Preferred Term n> XK XX.X) XX [ KX.X) KX ( XX.X)

Motes: TEAE=Treatment-Emergent Adverse Events.
Subjects are counted once within each system organ class and preferred term.
[a] All investigators adverse events were coded using MedDRA version xx.x.

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

cdisc

18



Review Examples

Summary of Demographics

Summary of TEAE by SOC and PT

- e
seee® o Page x of ¥
FIEEEEEET )
e s Xanomeline Xanomeline
e : Placebo Low Dose High Dose
‘ Characteristics | (N=XX) (N=XX) (N=XX)
v Age (years)
n XX XX XX
Mean (SD) AKX (XA.XX) XH.X (XE.XX) XXX (XK.XX)
Median XXX XK.X XE.X
o1, 03 HE.X, ¥X.X KK, KHLX HHLK, HELX
Min, Max XX, XX XX, KX XX, XX
Age Group, n (%)
< €5 years XK ( XX.X) XX ( RE.X) XX | XX.X)
* 65 years XX ( EX.X) XX ( XKE.X) XX XXX}
Gender, n (%)
Male XK ( XX.X) XX ( RE.X) XX | XX.X)
®: - o Female XX ( XX.X) XA ( RE.X) XX | KX.X)
® thnicity, n (%)
Hispanic or Latino XK ( XX.X) XX ( RE.X) XX | XX.X)
J Not Hispanic or Latine XK ( XX.X) XX ( RE.X) XX | XX.X)

™
rogram: <pid».sas, Output: <pid><oid>.rtf, Generated

ce dataset: adsl, Gen

DDMONYYYY

ysten Or s and Preferred Term
Safety P

Xanomeline Xanomeline
ystem Organ Class Placebo Low Dose High Dose

Preferred Term [a], n (%) (H=XX) (N=XX) (N=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> XX | XK.X) KX | KX.X) KX ( EX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term n> XX | XK.X) KX | KX.X) KX ( EX.X)
S0C 2> XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term 1> XX | XX.X) XX [ KX.X) KX { XX.X)
XX | XX.X) XX [ KX.X) XX ( XX.X)
<Preferred Term n> XX | XX.X) XX [ KX.X) KX { XX.X)

1 class and preferred term.

MedDRL vers

xX.X.

Eource dataset: adae, Generated on: 10
Frogram: <pid>.sas, Outpu <pld><oid>.rtf,

DDMONYYYY

cdisc
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Key

Implemented in LinkML

reportingContext 4~

name]

g

has.
has one

g B 2
Sunel,

cachisa  (name

Library }—hes

o e >

-
g
C&p_m,@
Dataset m
o more format

s one of

15 supporad by 15 958 af

Analysis Sets

(Anaivsisses ]
~—

ReportingEvent |..______ -

esch s eactlisa esch&a

(o) (o)

B type df

aachlsa

GroupgFector i
@\‘_.@s “w{grovpingvariabie | |

m \

has as
aroups

,s nek ene

or mare

=i

reference to
whereClauses

reference to

e J

\

"condition":
"dataset”:
"variable"

"value": [
g
]
T

2

e

"order": 1,

"condition”:
"dataset”:
"variable”

"value": [
g
1
Ts

1,

sa
reteronco

"comparator”: "EQ",

"id": “"AnalysisSet_@1_ITT",
"label": "Intent-to-Treat Population”

"comparator”: "EQ",

"id": "AnalysisSet_@2_SAF",
"label": "Safety Population”

{
"ADSL",
: "ITTEL",

{
"ADSL",
: "SAFFL",

RE—— T

“analysissets”: [ :::::;;;:::::::::7
I lstOrPlannedOutputs | {
"order”: 1,

reference to

ach is 8

2 ;

el ,
blax

sa
reference to

—
| outputs |

each s 3

A "W.h
mde o

cutputDispleys

eadhisa

has,

3

style n
(versien)
)

globalDisplaySections |

q«wm\ﬁm \

each is 3
reforonce to

-
Raz cae.
or mar
i

displeySections

eachisa

Body Column Header

eath 52

eachisa

&

aisplayValues

eachisa

Displayvalue

,, > Eid

label

order

condition_dataset

condition_variable

condition_comparator

condition_value

)

AnalysisSet_01_ITT

Intent-to-Treat Population

ITTFL

EQ

Y

Vel AnalysisSet_02_SAF

Safety Population

SAFFL

EQ

Y

Y

20

AnalysisCategonization

i
-

eacnsa

[ analysisCategorizations |

Instead of



Data Subsets (i) .| "datasubsets”: [ { s

] | “order: 1,
// level™: 1, | "compoundExpression”: {
A —

{
TeporinaContext f:@-‘—f-j_,_((i?/[ = ( & ) @ "order”: 1, l\’? “logicalOperator”: "AND",
b < - "condition”: { 4 "whereClauses”: [
) - et dataset”: "ADAE", "level”: 2,
e | variable”: "TRTEMFL", I “order™: 1,
i "comparator”: "EQ", "condition":
(Srovpmreceor) \ " N
CD 3 5 "value": [ ) WL dataset
L “ Bree  orom “variable”: "TRTEMFL™
el P aroupingvariable ) | g R
o more é! ) T -‘: Y "comparator”: "EQ",
o, st ] "value": [
e ;Jm. ; T = v
L " =) "id": "Dss@l_TEAE", s ]
s one e "label"”: "Treatment-Emergent Adverse Events" @ ’
ormore ((ocaton) ; b
e
(@ = [} {
& i j\ ———————— ; = “level": 2,
reference to ! order™: 2,
Gab : | G “condition”s {
. " ' L dataset™: "ADAE",
e hciin N ""ﬂ?"‘“ﬂ “yariable": "AEREL",
: S “comparator™: "IN,
= S (o) _ et nyalue™s |
St Operorion @ (=) "POSSIBLE",
= - " "
[CEy e i . ] PROBABLE

: )
: e "
. <)

" (Feterenceamnanysisoperations ""\ |
-

e ; - wnbe ; }

Tl =) " | e

LN A o ; e - ! ]

R i

B kot - b‘, i | "id": "Dsse2 Related TEAE",

: . . ; i D A eathisa ('_L'; "label": "Related Treatment-Emergent Adverse Events”
L B & (comwener) b

: : : o ) e | &= = e~ mo— m&ma_i’(_m ;

spniy wrko = . ) (Y ) Grae :

5 " ' id label level |order| compoundExpression_logicalOperator |condition_dataset |condition_variable |condition_comparator |condition_value

@sivvvin ° DssO1_TEAE Treatment-Emergent Adverse Events 1 1 ADAE TRTEMFL EQ Y

i Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 1 1|AND
H Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 2 1 ADAE TRTEMFL EQ Y

| IEEREE ® Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 2 2 ADAE AEREL IN POSSIBLE | PROBABLE

cdisc 21




I H 1 . _|ranalysiseroupings”: [ {
xey Ana ySIS G rouplngs { "id": "AnlsGrouping_ez_Trt",
% "id": "AnlsGrouping_@1_Sex", "dataDriven": false,
"dataDriven"; false, C——] "label"”: "Treatment”,
" - " — " s . w, o w " R
[‘analysisSets EF nnnlymsGrv\lD:gi amero:ﬂ]\ methods label™: "Gender”, "gr‘ouplr:g\f’ar‘lable ¢ TTRTBIAT, @ analysisCategorizations
] N "groupingVariable": "SEX", groups”: [
cschisa eacts exn s acplea enhiza . " exchisa
groups”: [ {
Wa ( 8 ) ( ) { "order™: 1,
byl i oo "order”: 1, ) "condition": {
i ey 4 "condition": { "dataset": "ADSL",
(o)., { @ % (@e— "dataset": "ADSL", "yariable”: "TRT@1A",
ol i N N (=) é "variable™ "SEX", ! "comparator”: "EQ",
e = T\ = —— "comparator”: "EQ", “value': [
il e "value™: [ "placebo”
each s ks I
@ d "M @ ] eachisa <+
8= @ ] 1, r’(vtyrrnﬂlo
s one EM‘E 1, =L 1d :ffmlll.sGr'DupiTg_BZ_Tr‘t_l",
((ode ) (Gocumenther "id": "AnlsGrouping_81_Sex_1", label”: "Placebo
() (oimer) "label”: "Male" 1 ﬂm
each isa 'm"::« ( } rafersnce) or mor
= e ' ’ F ‘order”: 2
as/’ Y 1} - El displaySections
@%EM { M . i "condition”: { R
3 % order”: 2, : e .
o more format \_. "condition™: [ . at.'.aset ;:TDSL - ‘DisplaySection
(variables ) R "dataset”: "ADSL", variable": "TRT@1A", D o
cachisa “variable": "SEX", comparator”: “"EQ", S
Gasetvare B P “value™: [ b
comparator™: "EQ”, "Xanomeline Low Dose"
@7-28 e "value": [ N
; o ] =
5
< . (semnoisr) i id": "AnlsGrouping_82_Trt_ 2", it eyl
L R e Joion, H . "label™: "Xanomeline Low Dosa" o
S \l"' a4 nlsGrouping_ 81 Sex_ 2", } nas oo ‘"
C ZRRERIY (i) j e "label”: "Female" resits {’ ormere ()
T ] } d Corders 3, +-wm.m
A mm;cm b | (o) (o%) (ver) ) \,h N ), Cfl;dltlon axchisa
& A ! e reforongo to atasat”:
e : s ooy 578 of i S T . 7] i Ng (..U Oisplayvalue
@-iils id label |groupinz\lariable dalaDriven|!roup_|'d |!roup_label group_order|group_condition_dataset |group_condition_variable \group_condition_comparator |group_condition_value
: 3 AnlsGrouping_01_Sex Gender SEX FALSE |AnlsGrouping_01_Sex_1 |Male 1|ADSL SEX EQ M
AnlsGrouping_01_Sex Gender SEX FALSE |AnlsGrouping_01_Sex_2 |Female 2|ADSL SEX EQ F
AnlsGrouping_02_Trt Treatment TRTO1A FALSE |AnlsGrouping_02_Trt_1 |Placebo 1|ADSL TRTO1A EQ Placebo
. ] AnlsGrouping_02_Trt Treatment TRTO1A FALSE |AnlsGrouping_02_Trt_2 |Xanomeline Low Dose 2|ADSL TRTO1A EQ Xanomeline Low Dose
s 4 AnlsGrouping_02_Trt Treatment TRTO1A FALSE  |AnlsGrouping_02_Trt_3 |Xanomeline High Dose 3|ADSL TRTO1A EQ Xanomeline High Dose

cdisc -



. Methods

TS is the ting called “Task" o “Analysis”

) ingt) ([ (metnoss

has.

has one
or more

<

has one
o more

aachlsa eachisa

o

54
reterence to

o
(Gocumentrer )

N\ "methods": [
{

"summary by group of a categorical variable”,
Nthel _Catvar_ByGrp”,

“operation
{
“"Count of subjects”,
"}the1_CatVar_ByGrp_1_n",

“label”: "n",
“resultPattern”: "XX"

I

{
"name”: "Percent of subjects”,
“id

1thel_Catvar_ByGrp_2_pct”,
“label”: "%,
“referencedOperationRelationships”: [

"id": "Mthel_CatVar_ByGrp_2_pct_NUN",
“referencedOperationRole”: "NUMERATOR",

“operationId”: "Mthel_CatVar_ByGrp_1_n",

“description”: "The count operation whose result provides the numerator for calculation of the percentage. Th
b
{

" Mthel_CatVar_ByGrp_2_pct DEN",

“referencedOperationRole”: "DENOMINATOR",

“operationId”: "Mth81_CatVar_ByGrp_1n",

“description”: "The count operation whose result provides the denominator for calculation of the percentage.
}

“resultPattern™: "( XX.X)"

“Grouped summary of categorical variable”,
"description”: "Descriptive summary statistics across groups for a cetegorical variable, based on subject occurrence”

i

a categorical variable

categorical variable

categorical variable, based on subject occurrence

cisplayvalues

eachisa

Displayvalue

o] | (o)

ation_|

_referenc

_referencedResultRelatiol operation_referenc

MthO1_CatVar_ByGrp_2_pct_NUM |MthO1_CatVar_ByGrp_1_n

The count operation whose result
provides the numerator for calculation of
the percentage. The referenced analysis
should be the analysis that contains this
percent operation.

Mth01_CatVar_ByGrp_2_pct_DEN |MthO1_CatVar_ByGrp_1_n |The count operation whose result
provides the denominator for caleulation
of the percentage. The referenced
analysis should have the same analysis
set and subject grouping(s) as the
analysis containing this percent

operation.

23

[Pl L 7o 21
name label description operation_name _order |operation_label |operation_resultPattern 27 DisplaySubSectian
Summary by group of |Grouped summary of |Descriptive summary statistics across groups fora | Mth01_CatVar_ByGrp_1_n Count of subjects 1 n XX = m
a categorical variable |categorical variable |categorical variable, based on subject occurrence po
Summary by group of (Grouped summary of |Descriptive summary statistics across groups fora |Mth01_CatVar_ByGrp_2_pct  |Percent of subjects 2 % ( XX.X) g \t@




. Analyses

ReportingEvent

h

—————

hod_id -

id x ‘\mrsi hd ‘name

hd ‘:ate;nrylds N }-. - |gmupingld1

> |ditl! > |vlriah|e hd 1

An03.02_AgeGrp_ByTrt |

1/Summary of Subjects by Treatment and Age Group

|AnalysisSet_02_SAF [AnlsGrouping_02_Trt

- |gr d2 - |gr
AnlsGrouping_03_AgeGp

|apsL [ususiip \Mthm_anar_ayGrp

An08.02_ChgBl_ByTrt

1 Summary of Change from Baseline by Treatment, Parameter and Visit

AnalysisSet_02_SAF AnlsGrouping_02_Trt

AnlsGrouping_08_Param  AnlsGrouping_09_\

t  Dss10_VS_NonBl_AnRec

ADVS  CHG

Mth02_CentVar_ByGrp

y e

4

| I r

1

[

"analyses": [

fteoe)

Lae 20

"id": "An@8.82_ChgBl_ByTrt",
"methodId™: "Mthe2_ContVar_ByGrp",
"version": 1,
"analysisSetId": "AnalysisSet_@2_SAF",
"orderedGroupings": [
{

"order": 1,

"groupingId”: “AnlsGrouping_@2_Trt"

"order": 2,

"groupingId": “AnlsGrouping_e8_Param"”

"order": 3,

"groupingId": “AnlsGrouping_eo_visit"
}

1

"dataSubsetId": "Dss1@_VS_NonBl_AnRec"”,

"dataset": "ADVS",

"variable™: "CHG",

"results": [ -

]

"name": “"Summary of Change from Baseline by Treatment, Parameter and visit",
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Analysis Results .
Ky
(i o) e
id T |operation_id - |resultGroupl_groupinglc ~ [resultGroupl_groupld - [resultGroup2_groupingld - |resultGroup2_groupld - |resultGroup3_groupingld ~ resultGroup3_groupld ~ [rawValu - | formattedval ~
An08.02_ChgBl_ByTrt |Mth02_ContVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 249] 249
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_2_Mean |AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 -3.3012 -33
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_3_5D _|AnlsGrouping 02 Trt AnlsGrouping 02 Trt 1 AnlsGrouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 | 14.60121 (14.60)
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_4_Medig “results”: [ rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 -2 -2.0
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_5_Q1 { rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 -12 -12.0
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_6_Q3 “operationId”: "IMthe2_Contvar_ByGrp_1_n", rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 4 4.0
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_7_Min “resultGroups”: [ rouping_08_Param  |AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 -38, -38
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_8_Max { rouping_08_Param  |AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 40 aol..,
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_1_n groupingTd”: "AnlsGrouping 62_Trt", rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 243 243
An08.02_ChgBI_ByTrt |Mth02_ContVar_ByGrp_2_Mean groupId”: "AnlsGrouping 82 Trt 1 rouping_08_Param | AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09 Visit_03 | -3.02469 -3.0
An08.02_ChgBl_ByTrt |Mth02_ContVar_ByGrp_3_SD s rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 | 15.66829 (15.67)
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_4_Medig { . . rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 -2 - 2.0]
An08.02_ChgBI_ByTrt | Mth02_ContVar_ByGrp_5_Q1 "groupingId”: "AnlsGrouping 68_Param”, rouping_08_Param | AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 12 -12.0
An08.02_ChgBl_ByTrt | Mth02_ContVar_ByGrp_6_Q3 ) groupId”: "AnlsGrouping @8 Param_1 rouping_08_Param _ |AnlsGrouping_08 Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 6 6.0
An08.02_ChgBI_ByTrt Mth02_ContVar_ByGrp_7_Min Jr‘ Srouping_08_Param |AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 -48 -48
An08.02_ChgBl_ByTrt |Mth02_ContVar_ByGrp_8_Max v, haTd" AnlsG . R rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 so] 50
- — groupingld”: “"AnlsGrouping_89_visit", 5 . T e
,IPENUEME P ’ . "groupId”: “"AnlsGrouping_@9 visit_a2" | < —\m\n.s.
formattedvalue™: "14 N 7. N\
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. . o "rawvalus”: "249", | il
operationId”: "Mth81_CatVar_ ByGrp_1 | "formattedvalue™: 240" N
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"groupingId”: “"AnlsGrouping_e2_Ti ]' Y ’ . (ol Y --vor--- o grovetiae )
“groupId”: "AnlsGrouping 2 Trt 3 rawvalue”: "-3.3@128481¢", pf g y
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"operationId”: "Mthe2_Contvar_ByGrp_3_SD",
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Concepts, Not Layout

Analysis ID: \An03.2_AgeGrp_ByTrt \
Display Value: ‘formattedVaIue ‘
AnlsGrouping_02_Trt Treatment Placebo Xanomeline Low Dose Xanomeline High Dose
\ ‘AnIsGrouping_03_Ager Mth01_CatVar_ByGrp
Age Group Operation
< 65 years n 14 8 11
< 65 years % (16.3) ( 9.5) (13.1)
> 65 years n 72 76 73
> 65 years % ( 83.7) ( 90.5) ( 86.9)

Analysis 1D: An03.2_AgeGrp_ByTrt
Display Value: |formattedValue
AnlsGrouping_02_Trt Placebo Placebo Xanomeline Low Dose Xanomeline Low Dose Xanomeline High Dose Xanomeline High Dose
MthO1_CatVar_ByGrp n % n % n %
AnlsGrouping_03_AgeGp
Age Group
< 65 years 14 ( 16.3) 8 ( 9.5) 11 (13.1)
> 65 years 72 { 83.7) 76 ( 890.5) 73 ( 86.9)
Analysis ID: AN03.2_AgeGrp_ByTrt
Display value: formattedVvalue
| MthO1_CatVar_ByGrp Operation n %
AnlsGrouping_02_Trt AnlsGrouping_03_AgeGp
Treatment Age Group
Placebo < 65 years 14 ( 16.3)
Placebo > 65 years 72 (83.7)
Xanomeline Low Dose < 65 years a8 ( 9.5)
Xanomeline Low Dose > 65 years 16 ( 90.5)
¥anomeline High Dose < 65 years 11 ( 13.1)
Xanomeline High Dose 2 65 years 73 ( 86.9)
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cutputDispleys
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globalDisplaySections

eadhisa
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e
Implemented in LnkML =
id name wersion |displayTitle s sectionType subSection_id _jon_order subsection_text
Displd.il | Demog 1[summary of Title Displd.11_Title_1 i[Table 1411
Displd11 | Demog 1[summary of Demographics [Tiele 1_Title_2 | 2[summary of Demographics
Displd11 | Demog 1[summary of Demographics [Title Disp14.1.1_Title 3 | 3 Safety Papulation
Displd11 | Demog 1[summary of Demographics |Footnote Disp14.1.1_Fnote_1 | 1|Source dataset: adsl, Generated on: DDMONYYYV:HH:MM
Displd11 | Demog 1|summary of Demographics |Foatnote Disp14.1.1_Frote 2 2|Program: <pid> sas, Output: <pid><oid>rtf, Generated on: DDMONYVYY:HH-MM
Displd11 | Demog 1|summary of Demographics Rowlabel Head T Ay i "
Displ43.11 | AE Summ 1|Overall Summary of Treatment Emergent Adverse Events  Title |
Displ43.11 | AE Summ 1|Overall Summary of Treatment Emergent Adverse Events | Title 1 |
Displ4.3.1.1 |AE_Summ 1|Overall summary of Treatment-Emergent Adverse Events | Title "order”: 1, |
Displ43.11 |AE Summ 1|Overall summary of Tr Emergent Ad ] "display”: { |
Displ43.11 |AE Summ 1|Overall Summary of Treatment Emergent Adverse Events | Legend “name”: "Demoz” hent
1[Overall Summary of Treatment-Emergent Adverse Events _|Footnote hame’: Demog ,
1|Overall Summary of Treatment-Emergent Adverse Events | Footnote id": "Displ4.1.1",
1|Overall Summary of Treatment-Emergent Adverse Events _Rowlabel Hea "version": 1,
"displayTitle”: "Summary of Demographics™, '
* "displaySections™: [
" = ", i
version”: 1, L e
sectionType Title",
LN o i Nl A N LI R “subSections™: [
Table 14.1.1 r
Summary of Demographics v s : .
Safety Population d": "Disp14.1.1_Title 1",
rder”: 1,
Han ext”: "Table 14.1.1"
Placebo Lowl
Characte: (N=xx) ()
nge (years) ": "Dispid.1.1 Title 2",
n xx 2
Mean (3D) XXX (XX.XX) X Summary of Demographics” 2‘3”«'\?
Median HELX &
Q1, @3 HH.K, HH.X HX. ™,
Min, Max XX, XX x I . . 3
: "Dispi4.1.1_Title 37,
- @ “order™: 3,
g= Greup, o " Lo . P fataset
< 65 years XX ( XK.X) xx text”: "Safety Population
B B w0}
1
Gendex, n (%) 1 =
Male XK ( XX.X) x | {
Female XX XX.X) xx | "sectionType”: "Footnote",
"subSectiens [
Ethnicity, n (%) [
Hispanic or Latino X ( XK.X) xx | d": "Disp14.1.1_Fnote 1", e
Not Hispanic or Latino XX ( XH.X) XX rder”: 1,
ext Source dataset: adsl, Generated on: DDMONYYYY:HH:M¥
s
{ 9
": "Displ4.1.1_Fnote_2", .)
“order”: 2,
Source dataset: adsl, Generated on: DDMONTYYY:HEH:MMY "text": "Program: <pid>.sas, Output: <pid><oid>.rtf, Generated on: DDMONYYYY:HH:MM"
Program: <pid>.sas, Output: <pid><oid>.rtf, Generated on: DDMONYYYY:HH:MM i
1 covalue
" w, n "
name”: “Demog", z
LU L " 3 " " . w.ow "
id" - Di<nld 1 .1 sectionType”: "Rowlabel Header™,
—

cdisc

-
G
() e

eachisa

nas one

cisplayvalues

eachisa

27




Key

List of Planned Analyses/Outputs

ReportingEvent

"listOfPlannedAnalyses”: {

"listItems": [
{
“name”: "Summary of Demographics”,
“level™: 1,
“order": 1,
“sublist™: {

“listTItems”: [--

s N
istOfPlannedAnalyses stOfPlannedOutputs |

5

analyses

cich s a

globalDisplaySections

analysisCategorizations

AnalysisCategonization

eachisa

: (),
’ hag S
“outputId”: “Outla.1.1" s w52 rteriafe o
} (aoat) reterence to
. ((operations) 1oa (Ordereatistitom ) cutputDispl
{ Seserotion 52 putbispleys
"name": "Overall Summary of Treatment-Emergent Adverse Events", s ii |‘ @ oach (g8
evelt: 1, g Gy Tespetiations )
"order”: 2, v::;yxr:':liln‘
"sublist™: { il 3
"listItems": [-- i
1
T m
"outputId”: "oOutl4.3.1.1" is'a
) roterence to mevwe
{ - -
“name”: "Summary of TEAE by System Organ Class and Preferred Term”, level name order analysisid outputid
“level™: 1 1|Summary of Demographics 1 Outl4.1.1
"order”: 3, 2| Summary of Subjects by Treatment 1 An01.05_SAF_ByTrt
"sublist™: { 2| Summary of Age by Treatment 2|An03.01_Age_ByTrt
"listItems": [ I 2| Summary of Subjects by Treatment and Age Group 3/An03.02_AgeGrp_ByTrt
{ 1 2| Summary of Subjects by Treatment and Sex 4/An03.03_Sex_ByTrt
"name”: "Summary of Subjects by Treatment and System Organ Class ", 2| Summary of Subjects by Treatment and Ethnicity 5/An03.04_Ethnic_ByTrt
“level”: 2, 2| Summary of Subjects by Treatment and Race 6/An03.05_Race_ByTrt
_O’“dw : 1'._ . ) 2| Summary of Height by Treatment 7/An03.06_Height_ByTrt
analysisId”: "And7.@9_Soc_ByTrt 1|Overall Summary of Treatment-Emergent Adverse Events 2 Outl4.3.1.1
J}[’ 2| Summary of Subjects with At Least One TEAE, by Treatment 1 An07.01_TEAE_ByTrt
“name”: “Summary of Subjects by Treatment, System Organ Class and Preferred Term ", 2| Summary of Subjects with At Least One Related TEAE, by Treatment 2|An07.02_RelTEAE_ByTrt
“level": 2 2| Summary of Subjects with At Least One Serious TEAE, by Treatment 3/An07.03_SerTEAE_ByTrt
“arder”: 2, 2| Summary of Subjects with At Least One Related Serious TEAE, by Treatment 4|/An07.04_RelSerTEAE_ByTrt
"analysisId”: "An87.16_SocPt_ByTrt” 2| Summary of Subjects with At Least One TEAE Leading to Death, by Treatment 5/An07.05_TEAELd2Dth_ByTrt
1 2| Summary of Subjects with At Least One Related TEAE Leading to Death, by Treatment 6/An07.06_RelTEAELd2Dth_ByTrt
1 2| Summary of Subjects with At Least One TEAE Leading to Dose Madification, by Treatment 7/An07.07_TEAELd2DoseMod_ByTrt
B 2| Summary of Subjects with At Least One TEAE Leading to Treatment Discontinuation, by Treatment 8/An07.08_TEAELd2TrtDsc_ByTrt
“outputld”: "Out14.3.2.1" 1|summary of TEAE by System Organ Class and Preferred Term 3 Outl4.3.2.1
I 2| Summary of Subjects by Treatment and System Organ Class 1|An07.09_Soc_ByTrt
2| Summary of Subjects by Treatment, System Organ Class and Preferred Term 2/ An07.10_SocPt_ByTrt
1|Summary of Observed and Change from Baseline by Scheduled Visits - Vital Signs 4 Outl4.3.3.1a
2| Summary of Observed Value by Treatment, Parameter and Visit 1/An08.01_Obs_ByTrt
_______________ 2| Summary of Change from Baseline by Treatment, Parameter and Visit 2 An08.02_ChgBIl_ByTrt
L L
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Implementations

cdisc

> Mth@2_ContVar_ByGrp_7 Min: Minimum (Min)
> Mth@2_ContVar_ByGrp_8 Max: Maximum (Max)
1.3. Summary of Subjects by Treatment and Age Group
Analysis: An@3.02_AgeGrp_ByTrt
Population: Safety Population [ADSL.SAFFL EQ 'Y']
Groupings:
1. Treatment:
1. Placebo [ADSL.TRTO1A EQ 'Placebo’]
2. Xanomeline Low Dose [ADSL.TRTQ1A EQ 'Xanomeline Low Dose']
3. Xanomeline High Dose [ADSL.TRT@1A EQ 'Xanomeline High Dose']
2. Age Group:
1. < 65 years [ADSL.AGEGR1 EQ '<65']
2. > 65 years [ADSL.AGEGR1 IN ('65-80', '>80')]
Analysis Variable: ADSL.USUBJID
Method: Summary by group of a categorical variable
Operations:
> Mthel CatVar_ByGrp_ 1 n: Count of subjects (n)
> Mthel CatVar_ByGrp 2 pct: Percent of subjects (%)
- Numerator: result of operation Mth@l CatVar_ ByGrp_1 n for this analysis
- Denominator: result of operation Mth@l_CatVar_ByGrp_1 n for analysis An@1.05_ SAF_ByTrt
1.4. Summary of Subjects by Treatment and Sex
Analysis: An@3.03_ Sex_ByTrt
Population: Safety Population [ADSL.SAFFL EQ 'Y']
Groupings:
1. Treatment:
1. Placebo [ADSL.TRTO1A EQ 'Placebo’]
2. Xanomeline Low Dose [ADSL.TRTQ1A EQ 'Xanomeline Low Dose']
3. Xanomeline High Dose [ADSL.TRT@1A EQ 'Xanomeline High Dose']
2. Gender:
1. Male [ADSL.SEX EQ 'M']
2. Female [ADSL.SEX EQ 'F']
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Analysis Results Standard Repo on GitHub

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

Pull requests Issues Codespaces Marketplace Explore

3 cdisc-org / analysis-results-standard =  Pubic & tpins ~ | @uUnwatch 2 -+ ¥ Fork 1| - Stared 26~

<> code @ lssues 105 I1 pullrequests ¥ Zenhub 3 Zenhub O Discussions @ Actions [ projects [0 wiki @ Security I Insights.

P main - 4branches ©3tags Go to file Add file - <5 Code About
This repository will be where all the Pro] ect:
M O d e I . AsL-rmarshall ARM elements and documentation updates d y ® 65 commits results for the Analysis Results Standard *
0 will be delivered.
. B HouTos smonts sgo uto-generated
representations of - 7 A
i ’ T s content (Python
the model (YAML B documents Delete ICH guideline Smonthsage | @ Code of conduct
1 d
: R JUR— ot sge e b classes/API,
JSON, Merm o
, Mermaid . oo T p— d -
@ ocumentatuon,
E R YUML SV ; B project /ARM elements and documentation updates ¥ tfork
) )
[r— model structures)
W workdies meLeloments and documentation updates
0O gitignore Adding ARM componerTemmaugodel documentation veeks ago Releases 3
5] F_CONDUCT.md Update CODE_OF_CONDUCT.md Smonthsago | © ARS Phase1, Sprint 10 (Latest)
onapr 21
[ CONTRBUTING.md Update CONTRIBUTING.md @gnths ago
+ 2releases
) LCENSE Initial commit 8 months ago
[ READMEmd Merge branch ‘main’ into admin-docs-patch-1 4manths ago
Packages
W kf 1 I . C MAP O mkdocsyml Adding ARM components and model documentation veeks ago Ut | 1 t 1 .
OrKTIleS: ] lities:

— % Example programs

Contributors 3

examples

Description
ASL-rmarshall Richard

The goals of CDISC Analysis Results Standards team is to develop a Sasinbusa shorn &
avinbusa 8havin Busa

« Analysis Results Metadata Technical Specification (ARM-TS), to support automation, traceability, and creation of
B cevcticoennis

data disolavs

cdisc %


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

Analysis Results Standard Model Documentation

e https://cdisc-org.qgithub.io/analysis-results-standard/

@ cdisc-org.github.io/analysis-results-standard

Analysis Results Standard (ARS)

Analysis Results Standard
(ARS)

Classes
Slots

Enumerations

Types Classes
Subsets
Class
Analysis

AnalysisCategorization

AnalysisCategory

AnalysisGroup
AnalysisMethod

AnalysisQutputProgrammingCode

53

Q, Search

Analysis Results Standard (ARS)

DRAFT Legical 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

Description
An analysis that is designed to meet a requirement of the reporting event

A set of related implementer-defined categories that can be used to
categoriz...

An implementer-defined category of analyses/outputs, which may include

one or...
A subdivision of the subject population based on a defined factor (e
A set of one or more statistical operations

Programming statements and/or a reference to the program used to
perform a sp...

cdisc =

Al Ao Staeor ARS)

oucnpmaes | Class: ReportingEvent
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g
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https://cdisc-org.github.io/analysis-results-standard/

. Example Reporting Events

: i Common Safety Displays

-t « Summary of Demographics

* Overall Summary of Treatment-Emergent Adverse Events

""" « Summary of TEAE by System Organ Class and Preferred Term

A « Summary of Observed and Change from Baseline by Scheduled Visits - Vital Signs

« Summary of Observed and Change from Baseline by Scheduled Visits - Vital Signs <Vertical
Layout>

* FDA STF

» Table 2: Baseline Demographic and Clinical Characteristics, Safety Population
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User Guide

o https://wiki.cdisc.org/display/ ARSP/Analysis+Results+User+Guide

1 INTRODUCTION

1.1 Background and Purpose

12 Relationship to Other CDISC Standards
13 How to Read this Document

2 ANALYSIS RESULTS MODEL

2.1 ReportingEvent

2.2 Common Components

221 NestedList

2.2.2 AnalysisOutputCategorization
2.2.3 ReferenceDocument

2.2.3.1 DocumentReference

224 TerminologyExtension

2.24.1 ExtensibleTerminologyTerm
225 AnalysisOutputProgrammingCode
23 Analysis Components

231 WhereClause

2311 WhereClauseCondition

23.1.2 WhereClauseCompoundExpression
232 AnalysisSet

233 DataSubset

234 GroupingFactor

2341 SubjectGroupingFactor

2342 DataGroupingFactor

23.5 AnalysisMethod

2.3.5.1 Operation

2.3.5.2 AnalysisProgrammingCodeTemplate
236 Analysis

2361 OperationResult

2.4 Output Components
241 GlobalDisplaySection
242 Output

24241 OutputDisplay

3 EXAMPLE REPORTING EVENTS

341 Common Safety Displays

311 Summary of Demographics

312 Overall Summary of Treatment-Emergent Adverse Events

313 Summary of TEAE by System Organ Class and Preferred Term

314 Summary of Observed and Change from Baseline by Scheduled Visits - Vital Signs

315 Summary of Observed and Change from Baseline by Scheduled Visits - Vital Signs <Vertical Layout>
3.2 FDA STF

321 Table 2: Baseline Demographic and Clinical Characteristics, Safety Population

APPENDICES
Appendix A:  Glossary and Abbreviations
Appendix B:  Representations and Warranties, Limitations of Liability, and Disclaimers
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User Guide Page Layouts

Class Descriptions

WhereClauseConditiol

@ Model Documentation
Class: WhereClauseCondition

The WhereClauseCondition class is used to define simple selection ariteria conditions in the condition attribute of the WhereClause class {or any of its specializations).

ER Diagram: WhereClauseCondition

‘WhereClauseCondition
strng datacet

[sting Tvariabie

[ CanditonComporatarErum | comparator

stringlist value

In each instance of the WhereClauseCondition class:

» The dataset attribute contains the name of the dataset in which the condition is being applied.
« The variable attribute contains the name of the variable (within the specified dataset) to whic condition applies.
» The comparator attribute contains a value from the ConditicnComparatarEnum enumeration " for “is equal to”, "LT" for "is less than”, etc) to indicate how values of
= The value aftribute specifies the selection value, or values, for comparison with values in the specified dataset variable. If the value of the comparator attribute is:
© IN” or "NOTIN", there should be at least 2 values specified in the value attribute; otherwise there should be no more than 1 value specified in the value attribute]
© "EQ" or "NE", the value attribute may contain no value to indicate a condition based on a missing value (i.e, “is missing™ or “is not missing” respectively).

Example 1

Tris exampie shows 2 instance of the WhereClause c'ass (or one of its spacializations) that defines 2 simple condition basad on 3 single spacified selection value, The exary
® RDSL.SAFFL EQ "Y'

MNote that some attributes {such as the expected level and order attributes) have been excluded from this example,

YAML Example

condition:
dataset: ADSL
varisble: SAFFL
comparator: EQ
value:
-y

This condition could be represented in tabular form as:

, "LE", "GT", or "GE") would be represented in a similar way.

Example Reporting Events

Overall Summary of Treatment-Emergent Adverse Events

catsgories, o 141 .
usber of subjects with at least ca

EAL KL R R KR (KR

K1 RELEL R KA RHLR

T X% NN PR

K| KKK HE KA KR

atk KL Rk K51 KA KX (KA LKD

: flusiion s K1 RELE R KRR

m v Discontinuat ERETE %N R

nrerrupted in the AZ actica takes with

ut14-3-1-1 (Overall Summary of Treatment-Emergent Adverse Events)
Documentation:

> AE Summary Table Shell (/AE_Summary Tabie Shell.pdf)
Categories

> Safety

> Adverse Events

Displa;
1. Disp14-3-1-1 [(AE_Summ)
Display Title: Overall Summary of Treatment-Emergent Adverse Events
Sections:
> Title:

cdisc




Analysis Results Standard Application Programming Interface (API)

Request

(Q)/\/_\

User Clients v AP|

Response

([

Database

/mdr/ars/packages/ GetAllArs Packages

o

/mdr/ars/packages/{package_id}/reportingevents/ GetAll Package Reporting Events

7

/mdr/ars/reportingevents/{reportingevent_id}/ GetReporting Event

7

/mdr/ars/reportingevents/{reportingevent_id}/methods/ GetAll Reportingevents Methods

0
m

GET /mdr/ars/methods/{method_id}/ GetMethod

ITH ¥ P g A

https://qithub.com/cdisc-org/analysis-results-standard-api

35
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Curl

aurl -X "GET® \
"hitp://127.0.09.1:8000/mdr/ars/reportingevents/@/methods/" \
-H 'accept: application/json"

Request URL

hitp://127.8.0.1:8008,/mdr/ars/reportingevents/@/methods/
Server response

Code Details

209 Response body

: "Summary by group of a categorical variable”,
"id" hel_CatVar_Summ ByGrp",
"operations™: [
{
": "Count of subjects”,
Mt 01 _CatVar_5Summ_ByGrp_1 n",
"labe:

"res ultPatter'n i ¢

"name": "Percent of subjects",

"id" Mth@1l_CatVar_Summ_ByGrp 2_pct®,

"label®: "%,

"referencedOperationRelationships™: [

{

"id": "Mth@l_CatVar_Summ_ByGrp 2 pct NUM",
"referencedOperationRole™: "NUMERATOR",
"operationId "Mth@l_CatVar_Summ_ByGrp_1_n",
"description The count operation whose result

t operation.

1

I

{
"id": "Mthel_CatVar_Summ_ByGrp_ 2 pct_ DEN",
"referencedOperationRole™: "DENOMINATOR",
"operationId "Mth@1_CatVar_Summ ByGrp 1 _n",
"description he count operation whose result



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

ARS model will drive automation and open-
source tool development

cdisc
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ARS Hackathon Readout




CDISC ARS: Hackathon Objectives

Drive adoption of Foster open-source
CDISC Analysis software tools for
Results Standard operationalization

Leveraging hackathon
learnings to enhance
the standards
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Hackathon Ti

15 June

Announcement:
Webinar June 15th

Registration
15 June -

7 July

meline

11 July 19 July 20 Sep
Send out Welcome Team Formation Share Results:
letter to participants (participants driven) Slides due Sep 15th

Kick off TC: July 12th
(recorded)

12 July

Team Weekly Check-
in: Wed 10AM EST

20 July —-13
Sep

Q 12 Dec

COSA Webinar
Demonstrations

Presentation of
Results: US

Interchange Oct. 18-
19

() 18-19 Oct.
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SAP / Mock-up
shells

.. Reporting Event
(CSR, DSUR, IB,
ot etc)

... CSR Publishing

RTF/PDF/HTML

m

Standard TFL
Templates

Analyses of

Interest

Design & Specify

31‘;;;;:-55? ARS Model Supported Workflow and Entry Points

Prospective!

Analysis Results ADaM Specs &
Metadata Programming

(Technical Specs)

Machine-readable!

JSON, Excel, YAML, etc.

Machine-readable! |

Specs Ingestion

JSON,SAS,R,YAM
L, etc.

J

@1 Automation Engine
+ L
: Data Visualization
0:iiiee®
e
A T

Analysis Results
Data (ARD)

Results along with
Metadata

A

ADaM

Analysis
Programming

Automation Engine

SAS /R /Python
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ARD Generator

Metadata-driven analysis using the Analysis Results Standard

20 September2023
Karl Wallendszus, University of Oxford

ARS




ARD Generator

Collected data

Analysis
metadata

ARD Generator

nnnnnnnn

Analysis Results
Dataset

TFL Generator




Analysis Results Data with {cards} R Package

September 20,2023
Daniel D. Sjoberg




What do the results look like?

library(cards)

ard _continuous(
data = ADSL,
variables = "AGE"

)




Analysis Explorer

20 September2023
Dr Rosanna Cretney
Oxford Population Health




Progress so far
« MongoDB + REST API + React JS

f Sk Repeding Evenk @ H

NG Crenis Ra o)
\\) i Euvenl J‘!




Analysis Results Standard (ARS)
— Basic Front End

Driven from ADaM data set JSON files
20" September 2023
Paul Thomas, ASUP Ltd.




Front End Application writtenin REACT + TypeScript
utilizing ARS Model

-

Data url

|hrtp3'ﬁ’|"raw githubusercontent com/cdisc-org/DataExchange-Dataset)son/master/examples/adam/adsl json

studyQID

TDF_ADaM.ADaMIG.1.1

metaDataVersionQID

MDV.TDF_ADaM.ADaMIG.1.1

name

ADSL

label

Subject-Level Analysis

Show O Items O Data ® Summary table

Summary table for: ADSL

EFFFL
COMPEFL
COMP16FL
COMP24FL
DISCONFL
DSRAEFL

DTHFL

¥ Groups

0 filters applied...

\d ab6a7e7e-5580-44... @
Label

Values from TRTOA
TRTO1AN

COrder by

Big N7 O

Show Ieve\sl

MIBL
BEMIBLGR1
HEIGHTBL
WEIGHTEL

EDUCLVL
DISONSDT
DURDIS
DURDSGR1

VISIT10T

i

cdisc

' =] ana\ysisl

Placebo Xanomeline Low Dose | Xanomeline High Dose Total
[ BMIBL
n(Baseline BMI n(Baseline BMI (kg/m*2) | n{Baseline BMI (kg/m*2) n(Baseline BMI
n (kg/m#2) x ¥ Treatment["Xanomeline | x Treatment["Xanomeline (kg/m*2) x
Treatment["Placebo"]) Low Dose"]) High Dose"]) Treatment["Total"])
pct(Baseline BMI pct(kBaseILne BMI pct[faseli\ne BMI pct(Baseline BMI
pct (ka/m*2) x kg/miax kg/miax (kg/m2) x
Treatment["Placebo"]) Treatment][ Xan?mellne Treatmgnt[ Xanclnlmelme Treatment["Total'])
Low Dose"]) High Dose"])
mean(Baseline BMI mear;[BaseAIme ER meank[BaseAIme 2 mean(Baseline BMI
mean (kg/m~2) x ¢ Q’HT 2k . ¢ gfl‘? 2 . (kg/m*2) x
Treatment["Placebo']) Treatment][ Xan?mellne Treatmgnt[ Xanclnlmelme Treatment[Total'])
Low Dose"]) High Dose")
sd(Baseline BMI sd(Baseline BMI (kg/m*2) [sd(Baseline BMI (kg/m~2)| sd(Baseline BMI
sd (kg/m~2) x x Treatment["Xanomeline | x Treatment["Xanomeline (kg/m*2) x
Treatment["Placebo™]) Low Dose"]) High Dose") Treatment["Total"])
pO(Baseline BMI pO{Baseline BMI (kg/m* 2)|pO(Baseline BMI (kg/m#2)| pO(Baseline BMI
po (kg/m~2) x x Treatment["Xanomeline | x Treatment["Xanomeline (kg/m~2) x
Treatment["Placebo"]) Low Dose"]) High Dose"]) Treatment[ Total"])




What the ARS Model can do for us

ARS Hackathon Results Sharing
20 September2023
Malan Bosman




“ Whatifl told you...

each result

for all outputs in a study
Can be calculated...

« with one click
« referencing only metadata
* using open-source technology

ANALYSIS RESULTS
STANDARD

Now, it's possible!

cdisc



%4+ Contact Details

oo .c Bhavin Busa
: | Mk ARS Product Owner & Co-Lead
A Tt 0 Sl bhavin@clymbclinical.com

PR G R U (N Richard Marshall
IR AL Principal Data Modeler
rmarshall@accuratesystems.co.uk

.....
.

SN Bess LeRoy
T ' Head of Standards Innovation, CDISC
bleroy@cdisc.org

. .
-------
. .

.
. .
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