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Presentation Outline FDA and CDISC - Streamlining Clinical Trial Data

Brief introduction of CDISC SDTM standards

FDA initiatives on CDISC SDTM standards

SDTM data flow from Sponsor to FDA

Cubist needs and requirements for a SDTM validation tool

FDA developed standards-based clinical data repository, Janus
Critical Path Initiative: standardize format for clinical data submission
eCTD Guidance*: FDA endorsing CDISC SDTM as the preferred model

Types of SDTM validation tools evaluated CDISC Team: active collaboration from FDA
~ Previously evaluated (2007/2008) The Regulatory Plan: FDA proposed rule would require use of CDISC

~ Recently cvaluated (2009/2010) SDTM standards

Side-by-side comparison of SDTM validation tools

Summarizing evaluation results and recommendation !! CDISC SDTM !!

https://www.basug.org/_files/ugd/6fce8c_26268bf549714a229944741f01573c71.pdf
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Analysis Results Current State

%73':;:_;_:' Analysis Ready ADaM Dataset
* 1 * o« Static results created for Clinical

PR ) . Table 3.1.1: ADHYPO Analysis Dataset
. . Row |STUDYID | USUBJID| MIDS | CEDECOD |WASAEYN ASTDTM

é. - .':_:é Stu dy R e po rt : XYZ 000001 |HYPO 1 |Hypoglycemia Y 07Sep2012 22:29:00

XYZ | 000001 |HYPO2|Hypoglycemia| N 10Sep2012 09:12:00

3 XYZ 000001 | HYPO 3 | Hypoglycemia N 108ep2012 23:05:00

4 XYZ 000001 | HYPO 4 | Hypoglyeemia N 118ep2012 15:24:00

... * May be hundred of tables in PDF A e T

6 XYZ 000002 |HYPO | |Hypoglycemia N 220ct2012 13:28:00

vt format, often difficult to navigate AR T T M e

8 XYZ 000002 |HYPO 3 | Hypoglycemia N 17Nov2012 05:01:00

-+« Variability between sponsors

"« Expensive to generate and only
used once, no or limited reusability

Static Display
cdisc



CDISC Foundational Standards

ok ST T TATe Tomgdins Repeatd i

Data Collection Data Aggregation Analysis Results
... CDASH SDTM ADaM
® ®
[
e ® Table 4.2.2: HbAlc Longitudinal Repeated Measures Analysis Results Metadata
. . Metadata Field Metad:
, i DISPLAY IDENTIFIER Table 4.2.1/Figure 4.2.1
3 DISPLAY NAME Mean Change from Baseline in HbAlc (Percent) L itudinal R d Analysis, 24-Week Short-term Double-blind Treatment
e | Period, Intention to-treat Population
. I RESULT IDENTIFIER Treatment difference results (LSMean. confidence interval. p-value)
Ee PARAM HbAle (%)
PARAMCD HBAIC
a ° ANALYSIS VARIABLE CHG (Change from baseline)
ANALYSIS REASON SPECIFIED IN SAP
ANALYSIS PURPOSE PRIMARY OUTCOME MEASURE
ANALYSIS DATASET ADHBALC

cdisc ARM for Define. XML



Analysis Results Key Objectives

Leverage analysis results metadata to drive the
automation of results

Support storage, access, processing,
traceabllity 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
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Analysis Results Standard Model and User Guide

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

Analysis Results Standard (ARS) Q Search

Analysi Results Standard ‘ Analysis Results Standard (ARS)

(ARS) L L

DRAFT Logical model to support both the prospective specification of analyses and the fully contextualized
Schema Diagram )

representation of the results of the analyses
Classes

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

Slots

S Schema Diagram Analysis Results Standard User Guide
?':S o Version 1.0 (Draft)

ubsets

Prepared by the
Analysis Results Standard Team

: T +
4 - o . ¥ L g L) @ Notes to Readers
[RESET
= = = 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
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. Revision History
Class Description Date Version
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 outputs) that may be organized within sub_lists
—

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

ARS Model Supported Workflow

Analysis Results
Metadata

Reporting Event

. (CSR. DSUR, 1B Analyses of

Interest

etc.) (Technical Specs)

Analysis Results Analysis
Data (ARD) Programming




Overview of ARS Model and User Guide




~# Using LinkML to Create Analysis Results Model
* i ' . LinkML is a general-purpose modeling language that can be used with linked
data, JSON, and other formalisms
§:,Zf" T N [Creofe datamodels in simple YAML files, J [Compﬂe to other ] [Choose the right tools J
?:;_' . - optionally annofated using onfologies frameworks for the job, no lock in
' L OWL .-Semantic Web 3
. . 'nyl\Q"’ — ShEx, SHACL ﬁpzlications ;:D.f!
el _ : — <
o |_|nk|\/||_ = L! JSON-LD Infrastructure
: n " — — 1 4
Landscape =hl= e json-1o g}
. Dat z JSON-Schema )
Sci:nﬁst Link P’ " “Traditional”
k Python Applications and { JSON’
: : Dataclasses Infrastructure ]
https://linkml.io L DDL
hitps://github.com/linkm/linkm T‘fé,?/s T @

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

cdisc
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ARS Model Representation using Mermaid Markdown (DRAFT)

cdisc
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Analysis Set Data Grouping Method

Summary of

emographics

Ry
D
[0
c
=
)

Analysis

éummary of TéAé bgl SOC and PT

Study - CDISC 360 Page x of ¥

Study — CDISC 360

Table 14.1.1

Table 14.3

1.1
Surmmary of |TEAF| by System Organ Class and Preferred Term

Page x of v

system Organ Class

Characteristics Preferred Term [al,[n (%)

Xanomeline Xanomeline

% High Dose

X XX (| XK.X) X ( EX.X)
X) XX ( XX.X) X ( EX.X)
X) XX ([ XX.X) X ( EX.X)
®) XX ( XX.X) W HXLXK)
X) XX ([ XX.X) X ( EX.X)
x) XX ( XX.X) XX ( XX.X)
X) XX ( XX.X) X ( EX.X)
X) XX _( XX.X) XX XX.X)

Mean (SD) XX (XE.XX) XXX (XK.XX) XXX (XK.XX)

Median XX.X XX.X HH.X d -

01, 03 XK.X, XK.X KK.X, KK.X XK.X, KX.X fesoc 1> XX [ XK.

Min, Max RE, XX KK, KX HH, XX <Preffrred Term 1> XK [ XX.
XX [ K.

< 65 years| <Prefprred Term n> KX [ XX.

z 65 years| EES c o2 XX [ M.
<Preferred Term 1> XX { XX.
XX [ XL
<Preferred Term n> XX { XX.

Hispanic or Latino
Mot Eispanic or Lat

[Hotes: TEAE=Treatment-Emergent Adverse Events.

Source dataset: adsl, Generated on: DDMONYYYY:HH:MM
Program: <pid».sas, Output: <pid»<oid>.rtf, Generated on: DDMONYYYY:HH:MM

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

Subjects are counted once within each system organ class and preferred term.
[a] A1l investigators adverse events were coded using MedDRA version xx.x.

DDMONYYYY : HH : MM

cdisc
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Review Examples

Summary of TEAE by SOC and PT

o Page x of ¥ Page x of
° Summary of s and Preferred Term
¢ 1on
g Xanomeline Yanomeline Yonomeiine Xanomeline
. Placebo Low Dose High Dose ystem Organ Class Placebo Low Dose High Dose
Characteristios | (N=XX) (N=XX) (N=XX) Prefereed Torm [al, n (%) preminy H=xx) (w=XK)
Bge (vears)
n X = x Mumber of subjects with at least one event KX [ XH.X) ®E { HX.X) X ( MX.X)
Mean (SD) XE.X (XH.XX) ¥X.K (XX.XX) XHLK (XK. XX)
Median XX.X XX.X XXX
o1, 03 KX.K, XE.X EX.X, XK.X KX, XXX 50C 1> HX [ XH.X) X { XK.X) XX ( ¥X.X)
Min, Max XK, XX KK, XX XX, XX <Preferred Term 13 XK | XH.X) WE (XXX XX ( XX.X)
hge Group, n (%) HX [ XH.X) X { XK.X) 0 ( XX.X)
< 65 years XX ( XK.X) XX ( XX.X) XX ( XA.X) <Preferred Term n> HX [ XK.X] X ( XK.X) o XX.N)
z &5 years XX ( XX.X) XX [ XX.X) XX ( XX.X) s0c 2% XX [ HH.X) XX XE.X) ¥ XN.X)
<Preferred Term 1> EX [ XK.X] XX ( XK.X) X XX.X)
Gender, n (%)
Male XX ( XX.X) XX [ XX.X) XX ( XX.X) XA [ KKK XX { XX.X) N ( ¥X.¥)
e Female HX { XX.X) XX ( XX.X) X XE.X) <Preferred Term n> XX ( XX.X) XX | XX.X) KK ( XX.X)
° Ethnicity, n (%)
Hispanic or Latino XX ( KX.X) XX { XK.X) K ( HE.X)
© Not Hispanic or Latino XX ( KX.X) XX { XK.X) K ( HE.X)
Notes:
class and preferred term.
[a] MedDRA ver XX
°
Source dataset: adsl, Ge i ce dataset: adae, nerated or 40!
Program: <pid>.sas, Output: <pidy<pid».rtf, Generated DDMONYYYY Program: <pid>.sas, Output: <pids<oids.rtf, DDMONYYYY

cdisc 5



Key

AnalySiS Sets (o -
7,7,’?//(// “analysisSets™: [ ?\a\‘\ -
J ) J ) (GatsGmupnge] (e - FET

(0)

> analysisCategorizations |

eachisa

AnalysisCategorization

@

i
AnalysisCategory /
. -db
@<
)

— e ——
Gl ( I Eanmomws b { globalDisplaySections |

=
outputs
!
eachisa
m

= ———
| g 8. = = corders 1,
o == ) ( ) "condition": {
pYee p "dataset”: "ADSL", JEm 6
H 4 "variable": "ITTFL", A )
e has

(oatastore) T i @ [% i "comparator”: "EQ", ——E e
ol ] (el } _"’”: "value": ;

@ == mm;a s "y

" & f = ]
| i / &

|

=) T
werlen . eransto
s tpeor ‘}rvwol-_..‘ _— "id": "AnalysisSet @1 ITT",

(=4 ] label": "Intent-to-Treat Population ; = -
’ o o "

{

&

.
|

exthizs

NS
: '\ i "order”: 1, ¥ » ~wdisa
= e = N "condition”: { :
i "dataset”: "ADSL", S o
g i "variable": "SAFFL", \1 Ness
ERRE i “comparator”: “EQ", 3 I P o
@7;; “Lm i EDe o) Y "value": [ \ = (=) ke
: . \ . i 3

1 e ; . s

L v j L b v = @
o %es e (CosetisJ* isa s "id": "AnalysisSet_82_ SAF” Y eadiisa berlid

Gt iiod e @B, ). Y —SeSAT ; T e

or more ] "label": "Safety Population” N T SodyAres T
Wa é} b =
ereete e
: s -
-~ 9 : =

Is supportad by Is one of

o B \\‘E\ /
 an -@i label order |condition_dataset |condition_variable |condition_comparator |condition_value

I — B — D)
R AnalysisSet_01_ITT |Intent-to-Treat Population 1|ADSL ITTFL EQ Y

DispiaySubSecton

AN — f v S
atype v i s 3 1 () (sovar

Instead of

ter

o |Analysisset_02_SAF |Safety Population SAFFL EQ Y
— YT— — —
O ———————— e ————————— =

cdisc 16
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Data SUbsetS Repoingevent )| "dataSubsets™: [ {
Key "level”: 1,
level”: 1, 1 "compoundExpression”: {
-_repovlchmlm "order”: 1, — 7 "logicalOperator™: "AND",
"condition™: { M‘ "whereClauses™: [
wales e enen
@ dateset : "ADAE", “level: 3,
B "variable™: "TRTEMFL", “order”: 1,
"comparator”: "EQ", ™ "condition”: {
Groupngractor . . . . .
m b [ valuen: I S :jfztj::;E a"??;;CIFL“
has one 5 roupmngVariable. LEvL . ! 2
ormove e ¥ “comparator”™: "EQ",
m =) ';::u:; ] "value": [
| 1y especiar] e
"id": "Dss8l TEAE", el ]
e "label": "Treatment-Emergent Adverse Events” () } !
& @/ {
" T "level”: 2,
’ek;zc‘-‘!w eachisa fieType “order”: 2,
e “condition”: {
" e
T A "dataset”: "ADAE",
oy o (fomat) (oo . trtneeto ®— "variable": "AEREL",
-, 5 _,,,e,,,,“w,,,m,.m R e “comparator”: "IN",
s descripton g o rne "value": [
Comaarane == i "POSSTBLE",
@t atate ] PROBASLE
may have
|\- MM“ )
) e b= :
_m‘"’"”' * s o
T eohew ; .‘ .
i : "Dss@2_Related TEAE",
LI Nt cath 52 @] "label”: "Related Treatment-Emergent Adverse Events”
wa 5 1,
= ) = &= CE—— -
it ko 3 ) =) \ B ()
id label level |order compoundExpresslon IoglcalOperator condition_dataset :ondltlon_variable condition_comparator |condition_value
Dss01_TEAE Treatment-Emergent Adverse Events 1 1 ADAE TRTEMFL EQ Y
Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 1 1|AND
Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 2 1 ADAE TRTEMFL EQ Y
Dss02_Related_TEAE |Related Treatment-Emergent Adverse Events 2 2 ADAE AEREL IN POSSIBLE | PROBABLE
S —

cdisc
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@i io o
i
8 LR

H H | analysisGroupings”: [ {
Key AnaIySIS Grouplngs hijmm e { "id": "AnlsGrouping_@2_Trt",
e "id": "AnlsGrouping_e1_Sex", "dataDriven": false,
"dataDriven": false, T "label": "Treatment",
Lnalmsmnﬁ (daucmf;iws\ | methods “label™: "Gender”, @ :gr‘oup]_?g\.famable": "TRTE1A", @ > analysisCategorizations
T b SN "groupingvariable": "SEX", groups™: [
exciiss esclds exchCa ean’sa athsa exchisa
P "groups”: [ {
e ( ) ( ) "order”: 1,
aape et t e "order”: 1, "condition": { SENTeCgeen
! “condition”: { "dataset”: "ADSL", @/”
(oamstore) . @\ 2 | @«7 "dataset": "ADSL", "variable": "TRT@1A", =)
e é) (oo n{Grmpaaian] | "variable": "SEX", 3 “comparator”: "EQ", ol -
e . Gescrpton "comparator™: "EQ", "value™: [
wroues \ g " ", "Placebo” R
. &= - (=4 value™: [ k. -
| 4, M (o] ] eocn isa @
C.y'@_m ] 1, et @
rasone " == ::id”: ::Anlll.sGr‘oupingieziﬂ‘til", &)
i‘ "id": "AnlsGrouping_81_Sex_1", H label”: "Placebo
"label": "Male" : b nge
L s I e
D) ’ "order”: 2, M
N D) { “ordert: 2 "condition": { ik
has one - s - — "
or more (format) e Tpe o ncondition: { "dat.?set ;:?DSL - DisplaySecton
dataset”: "ADSL" variable": “TRT@14",
't "wariable™: "SEX", "cur;pa:.ator' PR
=) " “comparator”: "FQ", Vi‘x::or.negine Low Dose”
2 (e a— i, »(ieve)) S "value": [ "
may — e ]
%
GataTyp mm“mw a 52 "id": "AnlsGrouping_82_Trt_2",
L ko . " "label": "Xanomeline Low Dose”
[ = e nlsGrouping_e1_Sex_ 2", }
h e "label": "Female" | o) ’
: ) {
] - "order”: 3,
terence to . | "condition": {
‘ NS s b "dataset”: "ADSL" .
: each is o
i suppen o 57 of : — G — pre—— — t % B Cre :
id label |§roupingVariable dataDriven|group_id group_label zroup_ordet|§roup_condition_dataset group_condition_variable |group_condition_comparator |§roup_condition_value
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
AnlsGrouping_02_Trt Treatment TRTO1A FALSE  |AnlsGrouping_02_Trt_3 |Xanomeline High Dose 3|ADSL TRTO1A EQ Xanomeline High Dose
S —

cdisc
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Xey

Implemented in UnkML

Methods

ReportingEvent

o “hndyga”

[T/Jf/fl

eachisa

( )
m/a

eachfda

(

pd
)

each ig 3

“methods™: [

{
"name": "Summary by group of a categorical variable”,

d": "Mthel CatvVar_ByGrp”,

"operations”

"Count of subjects”,
Mthel_Catvar_ByGrp_1n”,

"label

“resultPattern”: "XX"

b8

{
"name”: "Percent of subjects”,
"1d": "Mthel_CatVar_ByGrp_2_pct”,

"label": "%",
“referencedOperationRelationships™: [

"id": "Mthel_Catvar_ByGrp_2_pct_NUM",

“referencedOperationRole UMERATOR™
“operationId”: “Mthel_CatVar_ByGrp_1n”,
“description”: "The count operation whose result provides the numerator for calculation of the percentage. Thd

Mthel_Catvar_ByGrp_2_pct_DEN",

“referencedOperationRole™: “"DENOMINATOR",
“operationId”: “Mthel_CatVar_ByGrp_1n”,
“description”: "The count operation whose result provides the denominator for calculation of the percentage. 1|

}
1

“resultPattern”™: "( XX.X)"

1

"label": "Grouped summary of categorical variable”,

(ee)e—yl, description”: "Descriptive summary statistics across groups for a categorical variable, based on subject occurrence”
{ 3,
: =
; ‘ e 3 71
name label description operation_id operation_name _order 1_label |op _r L”") sa
Summary by group of |Grouped summary of | Descriptive summary statistics across groups fora | MthO1_CatVar ByGrp_1_n Count of subjects 1 n XX DI
oder?
|2 categorical variable |categorical variable | variable, based on subject occurrence
® ® Summary by group of |Grouped summary of |Descriptive summary statistics across groups fora  |Mth01_CatVar_ByGrp_2_pct Percent of subjects 2 % { XX.X)
® * | a categorical variable |categorical variable |categorical variable, based on subject occurrence
& o)
g PN C)
=

i

/ | e\

\_referenc _referenc _referer

Mth01_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.

MthO1_CatVar_ByGrp_2_pct_DEN

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

—
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. Analyses

Implemented in UnkML

id x

versi - [name

- Icategurylds - |analvsisSetId - ngupingldl

hd ‘gruupingldz

~ |datasubsetid

- ‘dau: - ‘variable - ‘methud_id -

An03.02_AgeGrp_ByTrt |

1 Summary of Subjects by Treatment and Age Group

\AnalysisSe(_OZ_SAF \An\sGrcupmg_OZ_Tn

- |groupingld3
\AnlsGrouping_OB_Ager

|ADSL |USUBJID |Mth01_CatVar_ByGrp

An08.02_ChgBI_ByTrt

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

AnalysisSet_02_SAF AnlsGrouping_02_Trt

AnlsGrouping_08_Param  AnlsGrouping_09_Visit

Dss10_VS_NonBI_AnRec

ADVS  CHG Mth02_ContVar_ByGrp

e

¥

| | (

|

(

"analyses": [

"Anes.e2_chgBl_ByTrt",
"methodId”: "Mthe2_cContVar_ByGrp",
"version: 1,

"analysisSetId": "AnalysisSet_@2_SAF",
"orderedGroupings": [

{
"order": 1,
"groupingId": "AnlsGrouping_@2_Trt"
I
{
"order": 2,
"groupingId": "AnlsGrouping_@8_Param"
{ }a
{
"order": 3,
"groupingId": "AnlsGrouping_@9_Visit"
}
1,
"dataSubsetId”: "Dss18_VS_NonBl_AnRec”,
"dataset™: "ADVS",

"variable": "CHG",
"results": [ -
]
}
[r—

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

referencedOperationRelatiansnips

each isa

\

X —

referencedAnalysisOp ~

referencedAnalysisOp - |referencedAnaly: -

An03.02_AgeGrp_ByTrt

MthO1_CatVar_ByGrp_2_pct_DEN |An01.05_SAF_ByTrt

| referencedAnalysisOperations_r -

MthO1_CatVar_ByGrp_2_pct_NUM
é sa has one:
cocnise reference to or more,

eachisa

analyssld

style

m
ane or mare.

2y have
WDIsplays

outp

ReferencedOperationRelatianship

referencedOperationid

s

results . [

]
15
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OrderedGroupingFactor

-----------------------

. may have
-
referencedanalysisOperations. y ‘
P

cathisa

e

is

=k

T

!
Il

g

)

eacniss

AnalysisCategory
»

Instead of
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Analysis Results e
xey
Implemented in LinkML ———r e
id Y |operation_id ~ |resultGroupl_groupinglc ~ |resultGroupl_groupld - |resultGroup2_groupingld - |resultGroup2_groupld - |resultGroup3_groupingld - |resultGroup3_groupld - |rawValu ~ | formattedval -
An08.02_ChgBI_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_SD _AnlsGrouping 02 Trt _ |AnlsGrouping 02 Trt 1 AplsGrouping_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_Mediq "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_ChgBl_ByTrt |Mth02_ContVar_ByGrp_6_Q3 “operationId”: "Mthe2_Contvar_ByGrp_1_n”, rouping_08_Param  |AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_02 4 4.0
An08.02_ChgBl ByTrt |Mth02_ContVar ByGrp 7 Min “resultGroups™: [ rouping 08 Param  |AnlsGrouping 08 Param 1 |AnlsGrouping 09 Visit AnlsGrouping_09_Visit_02 -3g| -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 40|
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_1_n groupingld”: AnlsGr‘gumng_@Z_Tr‘t ’ rouping_08_Param AnlsGrouping_08_Param_1 | AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 243 243
ANn08.02_ChgBI_ByTrt |Mth02_ContVar_ByGrp_2_Mean groupld”: "AnlsGrouping_€2_Trt_1 rouping_08_Param _|AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_03_Visit_03| -3.02469 -3.0
An08.02_ChgBI_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)
r
An08.02_ChgBI_ByTrt  |Mth02_ContVar_ByGrp_4_Medid L . o . . 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_Qil "groupingld”: "Anlstrouping 68 Param, rouping_08_Param | AnlsGrouping_08_Param_1  AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 12 120
An08.02_ChgBI_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 L . . . e rouping_08_Param AnlsGrouping_08_Param_1 |AnlsGrouping_09_Visit AnlsGrouping_09_Visit_03 50 50
g = — groupingId AnlsGrouping @2 visit", — " -
rawValue™: "1 . S . . " ReferencedOperationReletorship | i e o
" formattedvalue”: "14" groupId”: "AnlsGrouping @9 visit @2 - eachisa
- 1
Fa :
{ e e z
"operationId”: "Mth@l_CatVar_ ByGrp_1| rauiatue | ’
“resultGroups™: [ "formattedvalue™: "249"
= { v i {
"groupingld™: "AnlsGrouping_82_T i . B
"érnuglrﬁ- "AnlsGmupin: ag_Tr; "operationId”: "Mth@2_cContVar_ByGrp_2_Mean", q S e
a N : - - "resultGroups”: [ ", P ey ((veriabie) ’
"groupingId”: "AnlsGrouping_@3_A "gr‘oupmgl An SGF?qug—eZ—TPE * ordereacfbusings N\
"groupTd": "AnlsGrouping 83 Ages groupld": "AnlsGrouping_@2_Trt_1 ic
3 o s wge =g o)
B I
L e . . . ) ([
"rauValue™: "72" groupingld AnlsGrouping_@8_Param",
"formattedValue™: "72" "groupId”: "AnlsGrouping_@8_Param_1" N "'@
. i =
I
"operationId”: "Mthe@l_CatVar_ByGrp_1 groupingId”: "AnlsGrouping @9 _visit”,
" - - ) " Id": "AnlsGrouping_ @9 visit_e2" hs
resultGroups": [ group — = - -] _pas ~——
; ) = —
"groupingId™: "AnlsGrouping @2_T .].' . . 7 (o o {(arovovaiue )
"groupId”: "AnlsGrouping €2_Trt_ rawvalue™: "-3.381284812", e L y
3 "formattedvalue": "- 3.3" (G 74
. s
{
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"operationId": "Mth@2 ContVar_ ByGrp 3 _SD",

"resultGroups”: [
C
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Concepts, Not Layout

Analysis ID: ‘AnO&Z_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 3 (16.3) ( 9.5) (13.1)
2 65 years n 72 76 73
> 65 years % ( 83.7) ( 90.5) ( 86.9)
Analysis 1D: An03.2_AgeGrp_ByTrt
Display Value: farmattedValue
AnlsGrouping_02_Trt Treatment Placebo Placebo Xanomeline Low Dose Xanomeline Low Dose Xanomeline High Dose Xanomeline High Dose
Mth01_CatVar_ByGrp Operation n % n % n %
AnlsGrouping_03_AgeGp
Age Group
< 65 years 14 ( 16.3) 8 ( 9.5) 11 ( 13.1)
2 65 years 72 ( 83.7) 76 { 90.5) 73 ( 8€.9)
Analysis 1D: AnD3.2_AgeGrp_ByTrt
Display Value: formattedvalue
MthO1_CatVar_ByGrp Operation n %
AnlsGrouping_02_Trt AnlsGrouping_03_AgeGp
Treatment Age Group
Placebo < 65 years 14 ( 16.3)
Placebo 2 65 years 72 ( 83.7)
Xanomeline Low Dose < 65 years a8 ( 9.5)
Xanomeline Low Dose 2 65 years 16 ( 90.5)
Xanomeline High Dose < 65 years 11 ( 13.1)
Xanomeline High Dose 2 65 years 73 ( 86.9)
oe
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Out[ )uts et e
Key " G
e
Implemented in UkML
—
id name [version |displayTitle _secti ion_subSection_id _jon_order displaySection_subSection_text
Displd.11l |Demog 1/5ummary of Demagraphics Title Displd.1.1 Title_1 1Table 1411
Displ4.11l |Demog 1/5ummary of Demagraphics Title Displd.1.1 Title 2 2 5ummary of Demographics
Displ4.11 |Demog 1/5ummary of Demographics Title Displ4.1.1 Title 3 3 safety Population
Displ4.11 |Demog 1/5ummary of Demographics Footnate Displd.1.1_Frote L 1/Source dataset: adsl, Generated on: DDMONYYYY:HH:MM
Displ4.11 |Demog 1[Summary of Demographics Footnate [Disp1a11 Frote 2 2 Program: <pid.sas, Output; <pidz<oidztf, Generated on: DOMONYVYY:HH:MM
Displall |Demog 1 summary of Demographics Rowlabel Wead ot DutDisplays s [
Disp14.3.1.1 |AE_Summ 1|Overall summary of Treatment-Emerg Title
Displ43.11 |AE_Summ 1|Overall Summary of Treatment-Emerg: Title {
Displd.3.11 |AE_Summ 1[overal v B Title order”: 1
Displ4311 |AE Summ 1[Overall v of Treatment Emerg “display”: {
Displ4311 |AE Summ 1|Overall Summary of Treatment-Emergent Adverse Events _|Legend "name": "Demog” =
Displ4.3.11 |AE Summ 1|Overall Summary of Treatment-Emergent Adverse Events _|Footnote s e . fend
Displa.3.11 |AE Summ 1|Overall Summary of Treatment Emergent Adverse Events | Footnate id": "Displs.1.17, 1
Dixplazll AE sumr 1/Overall summary of Treatment-Emergent Adverse Events |Rowlabel Hea: “version”: 1,
Illa“ u displayTitle": "Summary of Demographics", r
: "displaySections™: [
"version": 1 {
* "sectionType™: "Title",
LU o PN iz P - "subSections”: [
Table 14.1.1 I
Summary of Demographics e . .
Safety Population id": "Disp14.1.1 _Title_1",
"order": 1,
Xan "text": "Table 14.1.1"
Placebo Low] 3
Character: (N=xx) () ?
2ge (years) "id": "Displd.1.1 Title 2",
= = “order”: 2,
Mean (3D} WKL K (KALXK) XX.x "text": "Summary of Demographics” oy e
Median XK. X } ™
o1, o3 HX.X, XXX X, {’ 3
Min, Max X, XX x e . .
id": "Disp14.1.1_Title_3",
“order": 3,
Age Group, n (%) ‘. .o Py
< 65 yeazs KX ( KE.X) xx text”: "Safety Population
> 65 years XX ( XX.X) x| ¥ e )
1
Gender, n (%) Is Mode?
Male KE ( KE.X) = {
Femals XX ( XX.X) xx "sectionType”: "Footnote”,
"subSections”: [
Ethnicity, n (%)
Hispanic or Latino XX ( XX.X) KK "id": "Disp14.1.1_Fnote 1", prase
Not Hispanic or Latine KK [ KX.X) x| “order”: 1, \
“text": "Source dataset: adsl, Generated on: DDMONYYYY:HH:MM" j
3
"Displ4.1.1_Fnote_2",
2,
Source dataset: adsl, Generated on: DDMONYYYY:HH:MM "Program: <pid>.sas, Output: <pid><oid>.rtf, Generated on: DDMONYYYY:HH:MM"
Program: <pid>.sas, Output: <pid><oid>.rtf, Generated on: DDMONYYYY:HH:MM
1 rovovalue
" w, o on "
name Demog”, %
" L " {
id™ Nisnl & 1.1 "sectionType”: "Rowlabel Header",
— —

cd

L
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globalDisplaySections
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has.

‘snalysisComponentRef

eacnisa

DisplayVakie
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List of Planned Analyses/Outputs

Key

“listOfPlannedAnalyses™: {

"listItems": [

{
“name”: "Summary of Demographics”,
“level™: 1,
“order”: 1,
"sublist": {
"listItems": [ -
1
s
“outputId": "Outl4.1.1"
s
{
“name": "Overall Summary of Treatment-Emergent Adverse Events”,
“level™: 1,
“order": 2,
"sublist": {

"listItems": [ -

1

s
“outputId”: "Outl4.3.1.1"

@ ~
sa
/ referenc to or more,
i
=
z (o==)
A wfor
oINS
A resultP3

edOperationRelatiansnips

may have
ane or mare.

Bas one
or m

eachisa

wk:::; o eachisa fieType
. ' —t @z
“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 quge by Treatment 2/An03.01_Age_ByTrt
"listItems": [ I 2| Summary of Subjects by Treatment and Age Group 3/An03.02_AgeGrp_ByTrt
{ 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
“order 1'“ . ; 2| Summary of Height by Treatment 7/An03.06_Height_ByTrt
analysisId”: "An@7.89_Soc_ByTrt 1|0verall Summary of Treatment-Emergent Adverse Events 2 Out14.3.1.1
i' 2| Summary of Subjects with At Least One TEAE, by Treatment 1|An07.01_TEAE_ByTrt
“ : "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
. - ’ ’ 2| Summary of Subjects with At Least One Serious TEAE, by Treatment 3/ An07.03_SerTEAE_ByTrt
- 2| Summary of Subjects with At Least One Related Serious TEAE, by Treatment 4/An07.04_RelSerTEAE_ByTrt
“analysisId": "An@7.18_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 Modification, by Treatment 7|An07.07_TEAELd2DoseMod_ByTrt
Ta 2| Summary of Subjects with At Least One TEAE Leading to Treatment Discontinuation, by Treatment 8|An07.08_TEAELd2TrtDsc_ByTrt
“outputId”: "Outld.3.2.1" 1|Summary of TEAE by System Organ Class and Preferred Term 3 Out14.3.2.1
3. 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 Out14.3.3.1a
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_ChgBl_ByTrt
L L
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Analysis Results Standard Repo on GitHub

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

Pull requests Issues Codespaces Marketplace Explore

B cdisc-org / analysis-results-standard Public <R EditPins - | QuUnwatch 12 -~ | ¥ Fork 1~ Stared 26~

cdisc-org/COSAHackathonTemplate

<> Code O lssues 105 11 Pull requests 3 Zenhub ¥ Zenhub D Discussions © Actions [ Projects [ wiki @ Security £ Insights

P omain - | B 4branches ©3tags Gotofile | addfie- (R About
This repsitory will be where all the P ro 1 e Ct -
M O d e I . ASL-rmarshall ARM elements and documentation Updates v acecdis 4 day O 65 commits results for the Analysis Results Standard J *
o wil be delivered.
: . o Auto-generated
representations of S T men
' ‘ o | 8 M content (Python
th e mo d e I (YAM L M documents Delete ICH guideline Smonthsago | © Code of conduct
’ civity
' R amontoge 0 B classes/API,
JSON, Mermaid e
| model ARM elements and documenia - -
; © nan documentation,
E R YU M L SV ; B poject ARM elements jocumentation updates W tiork
) ’
[T — ing AFM comperents and model cocumentton Repo epcsony model structures)
W vorkiles d documentation updstes
O gitignore Adding ARM comporetTweaggodel documentation Releases 3
[} CODE_OF_CONDUCT.md Update CODE_OF_CONDUCT.md 5 months ago © ARS Phase 1, sprint 10 (Latest)
onapr21
[} CONTRIBUTING.md Update CONTRIBUTING.md agnths ago
+ 2 relea:
[ ucense Initial commit 8months ago
[y ReADMEMd Merge branch ‘main into admin-docs-patch- 4months ago
Packages
W kf I . MAP O mkdocsyml Adding ARM components and model documentation Ut H I t .
9 No packages publshed
orkfiles: C , ilities:

vour first package

examples = menomeng s Example programs

Contributors 3

Description

AsL-rmarshall Richar

The goals of CDISC Analysis Results Standards team is to develop: a Dhavinbusa Shaun
avinbusa 8havin Busa

o Analysis Results Metadata Technical Specification (ARM-TS), to support automation, traceability, and creation of
data disolavs . drewdisc Drew Mills

cdisc 5


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

Analysis Results Standard Model Documentation

o s
awnmmten | Class: ReportingEvent

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

[
X

8 cdi ‘g.github.io/analysi:

lts-standard/

Q Search v v -

Analysis Results Standard (ARS)

Analysis Results Standard

Analysis Results Standard (ARS)

(ARS) —
DRAFT Logical model to support both the prospective specification of analyses and the fully contextualized soomstnm 11 s

Classes representation of the results of the analyses.

Slots

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

Enumerations
Types

Subsets

Classes

Class
Analysis

AnalysisCategorization

AnalysisCategory

AnalysisGroup
AnalysisMethod

AnalysisOutputProgrammingCode

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

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

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

ARS model will drive automation and
open-source & enterprise tool development

cdisc



ARS Model Supported Workflow and Entry Points

Reporting Event

(CSR, DSUR, IB,
etc.)

SAP / Mock-up
shells

Standard TFL
Templates

Analyses of

| Prospective!

Analysis Results ADaM Specs &

CSR Publishing

RTF/PDF/HTML

Interest

Design & Specify

Metadata Programming

(Technical Specs)

| Machine-readable!

JSON, Excel, YAML,

etc.

Machine-readable! |

Specs Ingestion

JSON, SAS R,
YAML, etc.

Analysis Results

Data
Visualization

A

Data (ARD)

Results along
with Metadata

Analysis
Programming

Automation Engine

SAS / R / Python

28



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

v CDISC ARS Hackathon: July 12th, 2023

v'CDISC Internal Review: August 18th, 2023

v CDISC Public Review: Through December 11, 2023 I
v'US Interchange Workshop: October 2023

« Anticipated Final Release: January 2023 /
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woow Contact Details
.. ¢ Bhavin Busa

Wi Principal & Co-Founder, Clymb Clinical
bhavin@clymbclinical.com

Eneiliradenilin. Richard Marshall

e Principal Data Modeler

..........

P rmarshall@accuratesystems.co.uk

. Bess LeRoy
.. Head of Standards Innovation, CDISC
Bl bleroy@cdisc.org

.....


mailto:bhavin@clymbclinical.com
mailto:rmarshall@accuratesystems.co.uk
mailto:bleroy@cdisc.org

" References

1. All You Need to Know about the New CDISC Analysis Result Standards!,
PharmaSUG 2023: Paper # MM327, Bhavin Busa, Richard Marshall, Bess LeRoy

2. CDISC Analysis Results Standard GitHub, 2023: https://github.com/cdisc-
org/analysis-results-standard

3. CDISC Analysis Results Standard Model Documentation, 2023: https://cdisc-
org.qgithub.io/analysis-results-standard/
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= Walt, What About ARM for
-+ define.xml?

« At this point, no changes to ARM for define.xml

» Retrospective documentation to aid in traceability ‘ ’ o ?

* Fills a specific regulatory need ® o

cdisc
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