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Objective
> What is CDISC 3607
> What is currently available?

> What is the impact on statistical
programming?
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What is CDISC 3607

> CDISC 360: Development of end-to-end machine-readable CDISC standards that
would allow for automated workflows that runs from study design through to data

analysis and reporting.
https://www.cdisc.org/sites/default/files/2021-06/CDISC_360_Project_White_Paper.pdf
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What is CDISC 3607

> COSA (CDISC Open-Source Alliance): Community driven open-source software
projects related to CDISC standards.

https://www.cdisc.org/sites/default/files/pdf/360i-Program-Kickoff20250218.pdf
| - parexel
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CDISC 360 Standards
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What is currently available?
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What is currently available?
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What is currently available?
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What is currently available?
> USDM (Unified Study Data Model)

Protocol
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What is currently available?
> USDM (Unified Study Data Model)
> ARS (Analysis Results Standard)

Protocol m CDASH @ SDTM M ADAM M TLFs

@
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USDM

> USDM (Unified Study Data Model): A framework to capture protocol information in
a structured digital format.

@
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USDM

> USDM (Unified Study Data Model): A framework to capture protocol information in a
structured digital format.

Biomedical Concepts: Standardized, unambiguous descriptions of clinical trial
observations, measurements, and interventions.

@
13 © 2024 Parexe | International (MA) Corporation / CONFIDENTIAL pre)‘eli



Biomedical Concepts
> Conceptual / Abstract Layer
Provides the semantic definition for each BC.

> Implementation Layer (Dataset Specializations)

Maps the abstract concepts to specific CDISC foundational standards (CDASH/SDTM).
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Biomedical Concepts

> Conceptual layer
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Biomedical Concepts
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> Conceptual layer

16 © 2024 Parexe | International (MA) Corporation / CONFIDENTIAL prexel



Biomedical Concepts
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> Conceptual layer
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Biomedical Concepts
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Biomedical Concepts

> Implementation layer

VSTEST VSTESTCD | VSORRES VSUNIT VSLOC

Temperature TEMP
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Biomedical Concepts

> CDISC website
Latest CDISC Biomedical Concepts (Excel spreadsheet)
Latest SDTM Dataset Specializations (Excel spreadsheet)
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Biomedical Concepts

> Biomedical Concepts

short name T bc id - bc_categories - synonyms - definition - dec id |~ dec_label -
Body Temperature 174446 Vital Signs Temperature A measurement of the temperature of the body. CT70856 Ohservation Result
Body Temperature 174446 Vital Signs Temperature A measurement of the temperature of the body.  C44276 Unit of Temperature
Body Temperature 174446 Vital Signs Temperature A measurement of the temperature of the body.  C13717 Anatomic Site
Body Temperature 174446 Vital Signs Temperature A measurement of the temperature of the body. C82515 Collection Date Time

> SDTM Dataset Specializations

bc id d domain ¥ vim group id ¥ short name -~ sdtm wariable [T dec id [-T
C174446 VS TEMP Temperature VSORRES C70856
C174446 VS TEMP Temperature VSSTRESC C70856
C174446 VS TEMP Temperature VSSTRESN C70856

X
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USDM
> USDM will not replace the CSP (not human readable)

> USDM makes important information contained in the protocol available in a digital
format

> USDM can be used to help create CSP
> Benefits
Content Reuse

Enhanced Interoperability

Automation

@
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ARS

> ARS (Analysis Results Standard): Framework to standardize the output of
statistical analyses (TLFs)
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ARS

> ARS (Analysis Results Standard): Framework to standardize the output of
statistical analyses (TLFs)

ARM-TS (Analysis Results Metadata Technical Specification ): A technical specification
that describes all the characteristics of the analysis, including the statistical methods,
variables, populations, and display attributes.

ARD (Analysis Results Data): A data structure that formally defines the statistical results
themselves.

@
24 © 2024 Parexe | International (MA) Corporation / CONFIDENTIAL pre)‘el



ARM-TS

Deaths

Safety Population

Xanomeline Low Dose Xanomeline High Dose Placebo
Deaths (N=XX) {N=XX) (N=XX)
n (%) n (%) n (%)

Total deaths FOH (LX) FOK (X )
Cause of death O (00 FOL (00 O (0
Treatment-emergent deaths [1] JOL LX) FOH (O X) FOH R XK)
Cause of death HOH (LX) (X HH A
Mon treatment-emergent deaths [2] X0 (XD FOH O X) FOH XKD
Cause of death O () FOC (00 O (0

Source: ADSL; Program name: fda-ae-t07 sas;

Abbreviations: N, number of subjects in treatment arm; n, number of subjects with adverse event

[1] Treatment-emergent death is defined as death with onset after the first dose of study drug.

[2] Mon treatment-emergent death is defined as death that occurred beyond the protocol-defined treatment-emergent adverse event period.

0
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ARM-TS

“"name": "Deaths",
"id": "FDA-AE-T@7™,
"mainlistOfContents”: {
"name”: "List of Planned Analyses",
"label™: "LOPA™,
"contentslist™: {
"listItems": [
1
"name": "Deaths",
"level™: 1,
"order”: 1,
"outputId": "Out_@8",
"sublist™: {
"listItems": [
{
"name" :
"level"™: 2,
"order": 1,
"analysisId": “An_72"

Summary of Subjects by Treatment",

s
{
"name”: " Total Deaths™,
"level": 2,
"order": 2,
"sublist™: {
"listItems": [
{
"name": " Summary of Total Deaths by Treatment ",
"level™: 3,

"order": 1,
"analysisId”: "An_ 73"
s

3
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ARM-TS

v object {15}
name ° Deaths
id : FDA-AE-T@7
¥ mainlListOfContents {3}

name : List of Planned Analyses
label : LOPA

v contentsList {1}
v listItems [1]

v & {5}
name - Deaths
level © 1
order * 1

outputId @ Out_B88
v sublist {1}
v listItems [4]

v & {4}
name - Summary of Subjects by Treatment
level - 2
order - 1

analysisId - An_72

@
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ARM-TS

name = | listitem_name - | listltem_analysisid |~
List of Planned Analyses Deaths

List of Planned Analyses| Summary of Subjects by Treatment lf-':.n_?z
List of Planned Analyses Total Deaths

List of Planned Analyses Summary of Total Deaths by Treatment An_73
List of Planned Analyses Cause of death {alphabetical order}

List of Planned Analyses Summary of Total Deaths by Treatment and Cause of death An_74
List of Planned Analyses Treatment-emergent deaths [1]

List of Planned Analyses Summary of Treatment-emergent deaths by Treatment An_75
List of Planned Analyses Cause of death {alphabetical order}

List of Planned Analyses summary of Treatment-emergent deaths by Treatment and Cause of death An_TB
List of Planned Analyses MNon treatment-emergent deaths [2]

List of Planned Analyses Summary of Mon treatment-emergent deaths by Treatment An_ 77
List of Planned Analyses Cause of death {alphabetical order}

List of Planned Analyses Summary of Mon treatment-emergent deaths by Treatment and Cause of death An_ 78

X
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ARM-TS

id ¥ name - dataset - variable * method id ~
An_72 Summary of Subjects by Treatment ADSL USUBJID mMth 00 1
An_73 Summary of Total Deaths by Treatment ADSL USUBJID Mth_03
An_74 Summary of Total Deaths by Treatment and Cause of death ADSL USUBJID Mth_03
An_75 Summary of Treatment-emergent deaths by Treatment ADSL USUBJIID Mth_03
An_76 Summary of Treatment-emergent deaths by Treatment and Cause of death ADSL USUBJID Mth_03
An_77 Summary of Non treatment-emergent deaths by Treatment ADSL USUBJID Mth_03
An_78 Summary of Non treatment-emergent deaths by Treatment and Cause of death  |ADSL USUBJID Mth_03
id *  name - operation_id |~ operation_name ~ opera * operation | ~ operation_1 ~  operation_refe ~ operation_ref -
Mth 00 1  bigN Mth 00 1 01 n n (N=XX)
Mth_03 Summary by group of a categorical variable Mth_03 01 n n XX
Mth_03 Summary by group of a categorical variable Mth_03 02 % % (XX.X) MNUMERATOR Mth_03 01 n DENOMINATOR Mth 00 1 01 n

X
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ARM-TS

displaySection_sectionType | = | display5Section_subSection_ii ~ | displaySection_subSection_text -
Header GlobalDisp_Header 01
Header GlobalDisp_Header 02
Header GlobalDisp_Header_03
Title Disp_08 Title_01 FDA-AE-TO7
Title Disp 08 Title 02 Deaths
Title Disp 08 Title 03 Safety Population
Footnote Disp_08 Footnote 01 Source: ADSL; Program name: fda-ae-t07.5as;
Footnote Disp 08 Footnote 02 Abbreviations: M, number of subjects in treatment arm; n, number of subjects with adverse event
Footnote Disp_08 Footnote 03 [1] Treatment-emergent death is defined as death with onset after the first dose of study drug.
[2] Mon treatment-emergent death is defined as death that occurred beyond the protocol-defined treatment-
Footnote Disp_08 Footnote 04 emergent adverse event period.
Rowlabel Header Disp_08 RowlabelHeader 01  Characteristics

X
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ARS

ADaM ARM-TS

Analysis
Programming

ARD

https://phuse.s3.eu-central-1.amazonaws.com/Archive/2022/Connect/EU/Belfast/PAP_DS09.pdf
S o 7 parexel
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ARD

outputld analysisld | analysis name methodld [ operationld operation label | pattern | Group1 res disp
Xanomeline Low Dose
(N=XX)

Out 08 An 72 Summary of Subjects by Treatment Mth 00 1 [Mth 00 1 01 n|n (N=XX) | n (%) 84 (N=84)
Xanomeline High Dose
(N=XX)

Out 08 An 72 Summary of Subjects by Treatment Mth 00 1 [Mth 00 1 01 n|n (N=XX) | n (%) 84 (N=84)
Placebo
(N=XX)
Qut 08 An 72 Summary of Subjects by Treatment Mth 00 1 |Mth 00 1 01 n|n (N=XX) | n (%) 86 (N=86)
Xanomeline Low Dose
(N=XX)

Qut 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 01 n n XX n (%) 1 1
Xanomeline High Dose
(N=XX)

Qut 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 01 n n XX n (%) 0 0
Placebo
(N=XX)
QOut 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 01 n n XX n (%) 2 2
Xanomeline Low Dose
(N=XX)

Out 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 02 % | % (XX.X) [ n (%) 1.190476191] -1.2
Xanomeline High Dose
(N=XX)

Out 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 02 % | % (XX.X) [ n (%) 0 0
Placebo
(N=XX)
Out 08 An 73 Summary of Total Deaths by Treatment | Mth 03 Mth 03 02 % | % (XX.X) [ n (%) 2.325581395] -2.3

@
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ARS

ADaM ARM-TS

l

Analysis
Programming

ARD Output

https://phuse.s3.eu-central-1.amazonaws.com/Archive/2022/Connect/EU/Belfast/PAP_DS09.pdf
S o o ‘p parexel
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COSA Tools

parexel.



OpenStudyBuilder

> OpenStudyBuilder: Open-source tool designed to create digital protocols for
clinical trials.

@
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OpenStudyBuilder

{

"study":{
"id":"e2382120-9999-4¢70-87d6-e534ae57cf33",
"name": "T000-000",

"description": "Characterization of Atrial Fibrillation Type, Symptoms, and Ablation
History",
"label": "Characterization of Atrial Fibrillation Type",
"versions": [
{
"id":"StudyVersion_1",
"extensionAttributes":[],
"versionldentifier": "None",
"rationale": "",
"documentVersionlds":[],
"dateValues":[],
"amendments": [],
"businessTherapeuticAreas":[],
"studyldentifiers": [],
"referenceldentifiers": [],
"studyDesigns": [
{
"id": "StudyDesign_1",
"extensionAttributes": [],
"name": "Study Design 1",
"label": null,

"description": "The main design for the study",

@
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OpenStudyBuilder

ICH MI11 Template

1 PROTOCOL SUMMARY

No text is intended here (header only).

1.1 Protocol Synopsis

The protocol synopsis is a short summary of the key points of the trial.
No text is intended here (header only).

Primary and Secondary Objectives and Endpoints

Include a copy of the Objectives/Endpoints Table including primary and secondary endpoints
only from Section 3 of the protocol and follow all the same instructions. Not all trials will have
a complete estimand. Do not include exploratory endpoints in the synopsis.

[Primary and Secondary Objectives and Endpoints]

Overall Design
Several key aspects of the trial design are summarised below.
Intervention Model: [intervention Population Type: [population type]
model]
Control: [control] Population Diagnosis  [diagnosis or
or Condition: condition]
Active Comparator: [comparator] Population Age: Minimum:
[minimum age] —
Maximum:
[maximum age]
Trial Intervention [intervention Site Distribution: [geographic scope]
Assignment assignment
Method: method]

parexel.
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{sdtm.oak}

> sdtm.oak: Open-source R project to streamline the creation of SDTM datasets.

@
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{sdtm.oak}

unknown dates and converts them to ISO8601 format.

Algorithm Name Description Example
assign_no_ct One to One mapping with no controlled terms. AE.AETERM
assign_ct One to One mapping with controlled terms. VS.VSPOS
assign_datetime One-to-one mapping of a date, time, or datetime component. Also handles MH.MHSTDTC

hardcode_ct

Hard code the target based on the source with controlled terms.

VS.VSORRESU = ‘mmHg’

hardcode_no_ct

Hard code the target based on the source without controlled terminology.

FA.FASCAT = ‘COVID-19 PROBABLE CASE’

condition_add

Algorithm that is used to filter source and/or target based on a condition.
Used in conjunction with assign_ct, assign_no_ct, hardcode_ct,
hardcode_no_ct, assign_datetime.

If MDPRIOR == 1 then CM.CMSTRTPT =
‘BEFORE'.

© 2024 Parexel International (MA) Corporation / CONFIDENTIAL
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{sdtm.oak}

cm <- cm %>%

# Map qualifier CMDOSU

assign_ct(
raw_dat = cm_raw,
raw_var = "DOSU",
tgt_var ="CMDOSU",
ct_spec = study_ct,
ct_clst ="C71620",
id_vars = oak id vars()

cm <-cm %>%
# Map CMSTDTC. This function calls create_iso8601
assign datetime(
raw_dat = cm_raw,
raw_var = ¢("MDBDR", "MDBTM"),
) tgt_var = "CMSTDTC",
raw_fmt = c(list(c("d-m-y", "dd mmm yyyy")), "H:M"),
raw_unk = c("UN", "UNK"),
id_vars = oak_id _vars()

@
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https://magrittr.tidyverse.org/reference/pipe.html
https://pharmaverse.github.io/sdtm.oak/reference/assign_datetime.html
https://rdrr.io/r/base/c.html
https://rdrr.io/r/base/c.html
https://rdrr.io/r/base/list.html
https://rdrr.io/r/base/c.html
https://rdrr.io/r/base/c.html
https://pharmaverse.github.io/sdtm.oak/reference/oak_id_vars.html
https://magrittr.tidyverse.org/reference/pipe.html
https://pharmaverse.github.io/sdtm.oak/reference/assign.html
https://pharmaverse.github.io/sdtm.oak/reference/oak_id_vars.html

{sdtm.oak}

> Modular and reusable

> Reduced production time

> V2.0 does NOT currently cover Trial Design Domains, SV, SE, RELREC, or the
EPOCH variable

> Future release
More algorithms

Automated workflow using custom specifications

parexel.
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{admiral}

> admiral: Open source toolbox with which to create ADaM datasets in R.

5

X
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{admiral}

advs <- derive_basetype_records(
dataset = advs,

basetypes = exprs(
"LAST: AFTER LYING DOWN FOR 5 MINUTES" = ATPTN == 815,

"LAST: AFTER STANDING FOR 1 MINUTE" = ATPTN == 816,
"LAST: AFTER STANDING FOR 3 MINUTES" = ATPTN == 817,
"LAST" = is.na(ATPTN)

)

) advs <- derive var chg(advs)

advs <- derive var pchg(advs)

advs <- derive_var_base(
advs,
by vars = exprs(STUDYID, USUBJID, PARAMCD, BASETYPE),
source_var = AVAL,
new_var = BASE

)

@
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https://pharmaverse.github.io/admiral/cran-release/reference/derive_basetype_records.html
https://pharmaverse.github.io/admiral/cran-release/reference/reexport-exprs.html
https://rdrr.io/r/base/NA.html
https://pharmaverse.github.io/admiral/cran-release/reference/derive_var_base.html
https://pharmaverse.github.io/admiral/cran-release/reference/reexport-exprs.html
https://pharmaverse.github.io/admiral/cran-release/reference/derive_var_chg.html
https://pharmaverse.github.io/admiral/cran-release/reference/derive_var_pchg.html

{admiral}
> Currently handles ADSL, BDS and OCCDS datasets
> TA (Therapeutic Area) package extensions available (e.g. admiralonco)

> 12 ADaM templates available (ADSL, ADEX, ADPC...)

> No plans for automation

parexel.
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TFL Designer

> TLF Designer: Software tool for creating TFL shells. It also generates machine-
readable metadata (ARM-TS) which downstream applications can use to produce

TLFs.

FACADE CONCRETE
WATERPROOF MEMRRAN
GRAVEL PROTECTION

GUARD RAILS
ALUMINIUM
STRUCTURE GLASS
FINISH

~ SLIDING
BASE
ALUMINUM

SLIDING BASE
ALUMINUM

GUARD RAILS
FINISH
ALUMINIUM METAL
STRICTURE
4.5x8.0

© 2024 Parexel International (MA) Corporation / CONFIDENTIAL
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TFL Designer
> TFL Designer available as both a community and enterprise version

> Enterprise version has some additional functionality (version control, user
collaboration, review and approval...)

@
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{siera}

> siera: Open-source R package that uses ARS metadata to produce R scripts that
generate ARDs.

https://phuse.s3.eu-central-1.amazonaws.conm/Archive/2022/Connect/EU/Belfast/PAP_DS09.pdf
parexel
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{siera}

ADaM

ARM-TS

Analysis
Programming

https://phuse.s3.eu-central-1.amazonaws.conm/Archive/2022/Connect/EU/Belfast/PAP_DS09.pdf
© 2024 Parexel International (MA) Corporation / CONFIDENTIAL
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{siera}

# ARS file path:
ARS_ path <- ARS_file(“arm_ts_temp.xlsx”)

# Output folder:
output_folder <- temp()

# ADaM folder:
ADaM_folder <- temp()

# run the readARS to creates R scripts
readARS(ARS path, output_folder, ADaM_folder)

@
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https://clymbclinical.github.io/siera/reference/ARS_example.html
https://clymbclinical.github.io/siera/reference/readARS.html

{siera}

# Programme: Generate code to produce ARD for Outl4-1-1 } else { . . ,
# Output: Summary of Demographics df3_An@1_@5_SAF_Summ_ByTrt = data.frame(AnalysisId = 'An@1_@5_SAF_Summ ByTrt',
# Date created: 2025-18-21 12:87:53 MethodId = 'Mthel CatVar_Count_ByGrp’,
OutputId = "Outl4-1-1")
}
# load libraries ----
library(dplyr) # Analysis An@3_@81_Age Summ_ByTrt----
library(readxl) #summary of Age by Treatment
library(readr)
library(cards) #Apply Data Subset ---
library(cardx) df2_An@3_81_Age_Summ_ByTrt <- df_pop
library(broom)
library(parameters) #Apply Method ---
library(tidyr)
library(magrittr) # Method ID: Mth@2_ContVar_Summ_ByGrp
# Method name: summary by group of a continuous variable
# Load ADaM ------- # Method description: Descriptive summary statistics across groups for a continuous variable
ADSL <- readr::read_csv('C:\Users\VanderDi\AppData\Local\Temp\RtmpSASLiAfADSL.csv',
show_col_types = FALSE, if(nrow(df2_An@3_a1_Age_Summ_ByTrt) != @) {
progress = FALSE) |> df3_Anp3_81_Age_Summ ByTrt <-

dplyr::mutate(dplyr::across{dplyr: :where(is.character), ~ tidyr::replace_na(.x, "''))) cards::ard_continuous(
data = df2_An@3_@1_Age Summ_ByTrt,
by = c('TRT@1A'),

# Analysis An@l_85_SAF_Summ_ByTrt---- variables = AGE

#5ummary of Subjects by Treatment

N ) s
:;‘-f.l\pply Analysis S?t T dplyr::mutate(operationid = dplyr::case_when(stat_name == 'N' ~ 'Mth@2 ContVar_Summ ByGrp 1 n',
_pop <- dplyr::filter(ADSL, = = = = e .
SAFFL == 'Y') stat_name == 'mean’ ~ 'Mth@2_ContVar_Summ_ByGrp_2 Mean',
stat_name 'sd' ~ 'Mth@2_ContVar_Summ_ByGrp 3_SD',
df poptot <- df _pop stat_name ‘median’ ~ 'Mth@2_ContVar_Summ_ByGrp 4_Median',
- - stat_name 'Mthe2_ContVar_Summ_ByGrp 5 Q1',
stat_name 'Mth@2_ContVar_Summ ByGrp_6_Q3',
stat_name 'Mthe2_ContVar_Summ ByGrp 7 Min',
#Apply Data Subset --- stat_name 'Mth82_ContVar_Summ_ByGrp 8 Max'))}
df2_Anel_@5_SAF_summ_ByTrt <- df_poptot if(nrow(df2_Ang3_e1_Age_Summ ByTrt) != @){
df3_An@3_@1 Age_Summ_ByTrt <- df3_An@3_81_Age Summ_ByTrt |>
#Apply Method --- dplyr::mutate(AnalysisId = 'An@3_81 Age Summ ByTrt',
MethodId = 'Mth@2_ContVar_Summ_ByGrp',
# Method ID: Mthel CatVar_Count_ByGrp OutputId = "Qutl4-1-1")
# Method name: Count by group for a categorical wvariable } else {
# Method description: Count across groups for a categorical variable, based on subject cccurrence df3_An@3_@1_Age Summ_ByTrt = data.frame(AnalysisId = 'An@3_81 Age Summ ByTrt',
MethodId = 'Mth@2_ContVar_Summ_ByGrp',
if{nrow(df2_An@l_@5_SAF_Summ_ByTrt) != @) { OutputId = "Outl4-1-1")
in_data = df2_An®l1_85_SAF_Summ_ByTrt |> }
dplyr::select(USUBJIID, TRT@LA) |>
unique()
df3_An@l_85_SAF_Summ_ByTrt <- # Analysis An@3_81_Age_Comp_ByTrt----
cards::ard_categorical( #Comparison of Age by Treatment
data = in_data
, wariables = 'TRT@1A" #apply Data Subset ---
> L df2_An@3 @1 Age Comp ByTrt <- df pop
dplyr::filter(stat_name == 'n’) |>
.dply ::mutate(operationid = 'Mth@l_CatVar_Count ByGrp_1 n')} #Apply Method ---
if{nrow(df2_An@l @5 SAF Summ ByTrt) != @){ |
df3_Anel_@5_SAF_summ_ByTrt <- df3_An@l_es_SAF_Summ_ByTrt |3
B Epl?r‘: :Eutatg(inalysisld = 'Anal_as_SEF_Sun_miByTr’llz', e thodRrD: mhm_(lont\(ar‘_c?mp_ﬁnova . . .
MethodId = 'Mthel CatVar Count ByGrp', # Method name: Analys:!.s of variance group comparison fr:»r' a continuous var‘lable. )
- - - # Method description: Comparison of groups by analysis of variance (ANOVA) for a continuous variable

OutputId = "OQutl4-1-1")

X
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{siera}
> Automation of ADS

> Not a black box solution

51 © 2024 Parexel International (MA) Corporation / CONFIDENTIAL prexel



{cards} and {cardx}

> cards and cardx: Open-source R packages that creates ARDs from ADAM.

X
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{cards} and {cardx}

ard_categorical(
data = adsl,

by = TRT@1A,

variables = c¢(AGEGR1, SEX, RACE, ETHNIC)

)

{cards} data frame: 81 x 11

groupl groupl level variable variable level stat_name stat _label stat

1 TRTe1A Placebo  AGEGR1 >64 n n 72
2 TRTe1A Placebo  AGEGR1 >64 N N 86
3 TRTe1lA Placebo AGEGR1 >64 p % ©.837
4 TRTe1lA Placebo AGEGR1 18-64 n n 14
5 TRTe1lA Placebo AGEGR1 18-64 N N 86
6 TRTB1lA Placebo AGEGR1 18-64 p % ©.163
7 TRTe1A Placebo SEX F n n 53
8 TRTe1A Placebo SEX F N N 86
9 TRTe1A Placebo SEX F p % ©.616
18 TRTe1lA Placebo SEX M n n 33

https://www.danieldsjoberg.conVARD-PHUSE-workshop-2025/slides/01-intro-cards/#/exercise-2-demographics-ard-1
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{cards} and {cardx}

ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM
ARM

O o N OV Bw N

B R R R
Bw N RO

{cards} data frame:

groupl variable

AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE
AGE

pharmaverseadam::adsl |>
dplyr::filter(ARM %in% c("Xanomeline High Dose", "Xanomeline Low Dose")) |>
cardx::ard_stats t test(by = ARM, variables = AGE)

14 x 9

context
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..
stats_t_..

stat_name
estimate
estimatel
estimate2
statistic
p.value
parameter
conf. low
conf.high
method

alternative

mu
paired
var.equal
conf.level

stat_label stat
Mean Dif.. -1.286
Group 1 .. 74.381
Group 2 .. 75.667
t Statis.. -1.03

p-value 0.304
Degrees .. 165.595
CI Lower.. -3.75
CI Upper.. 1.179

method Welch Tw..
alternat.. two.sided

H® Mean %]
Paired t.. FALSE
Equal Vva.. FALSE
CI Confi.. 0.95

https://www.danieldsjoberg.conVARD-PHUSE-workshop-2025/slides/02-intro-cardx/#/cardx-t-test-example
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{cards} and {cardx}
> Allows creation of ARD without ARM-TS

> Does not offer an automated solution to creating ARDs

parexel.
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R packages for creating tables

> Data frame-first packages

rtables gtsummary
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R packages for creating tables
> ARD-first packages
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{gtsummary}

> gtsummary: Open-source R package to summarize and present study results.

@
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{gtsummary}

Age
Data Set tbl_summery()

Baseline BMI (kg/m*~2)
[ { S L (3.

Discontinuation, n (%)

ARD tbl _ard _summery()

https://www.danieldsjoberg.conVARD-PHUSE-workshop-2025/slides/03-tables-gtsummary/#/gtsummary-runs-on-ards
59 © 2024 Parexel International (MA) Corporation / CONFIDENTIAL

High Dose

ARD

parexel.




60

{gtsummary}

library(gtsummary)

tbl <- ADSL |>
tbl summary(
by = ARM,
include = c(AGE, RACE),
type = AGE ~ "continuous2",

) 1>
add_overall()

Characteristic
Age
Mean (SD)
Min, Max
Race
AMERICAN INDIAN OR ALASKA NATIVE
BLACK OR AFRICAN AMERICAN

WHITE
“'n (%)

Overall
N = 168"

75 (8)
51, 88

1 (0.6%)
15 (8.9%)
152 (90.5%)

ADSL <- cards::ADSL |> dplyr::filter(startsWith(ARM, "Xanomeline™))
ADAE <- cards::ADAE |> dplyr::filter(startsWith(TRTA, "Xanomeline"))

statistic = all_continuous() ~ c("{mean} ({sd})", "{min}, {max}")

Xanomeline
High Dose
N = 8u’

74 (8)
56, 88

1 (1.2%)
9 (10.7%)
74 (88.1%)

Xanomeline Low
Dose
N = 8u'

76 (8)
51, 88

0 (0.0%)
6 (7.1%)
78 (92.9%)

https://www.danieldsjoberg.com/ARD-PHUSE-workshop-2025/slides/03-tables-gtsummary/#/simple-summary-table
© 2024 Parexel International (MA) Corporation / CONFIDENTIAL
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{gtsummary}

1 gather_ard(tbl) |> purrr::pluck("tbl summary")
{cards} data frame: 79 x 12

groupl groupl level variable variable level stat _name stat label stat
1 TRTO1lP Placebo AGEGR1 >64 n n 72
2 TRTe1lP Placebo AGEGR1 >64 N N 86
3 TRTe1lP Placebo AGEGR1 >64 p % ©.837
4 TRTO1lP Placebo AGEGR1 18-64 n n 14
5 TRTO1lP Placebo AGEGR1 18-64 N N 86
& TRTO1lP Placebo AGEGR1 18-64 p % ©.163
7 TRTO1P Xanomeli.. AGEGR1 >64 n n 73
8 TRTe1lP Xanomeli.. AGEGR1 >64 N N 84
9 TRTO1lP Xanomeli.. AGEGR1 >64 p % ©.869
10 TRTe1lP Xanomeli.. AGEGR1 18-64 n n 11

https://www.danieldsjoberg.conVARD-PHUSE-workshop-2025/slides/03-tables-gtsummary/#/simple-summary-table-1
parexel
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{gtsummary}
> Uses ADaM or ARD as input
> ARD is created as a byproduct of every {gtsummary}

> ARD created using {gtsummary} can be compared with ARD created using {cards}

@
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{tfrmt}:

> tfrmt: Open-source R package for defining display-related metadata which can
then be used to easily format existing data.

X
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{tfrmt}:

Placebo enomeline Low Dose Hanomeline High Dose fisher pval
n_pct LEs n_pct LEs n_pct LEs p_low p_high
LNY BODY SYSTEM f’f{ .2 ww] KX (xx.x %) [KEX] KXY (mx.x %) [¥XX]  E.NRE & K.EHX
CARDIZC DISORDERS ﬁm‘ (XXX fvwg] MRX (xx.x %)  [KHX] KXX (xx.x %} [NKX]  X.XEX  X.KXX
- - i - HEiH (xx.=x
GASTROINTESTINAL DISORDERS 5 [KEH] 0¥ (xx.x %) [XE¥]  ¥¥Y (xx.x %)  [¥N¥]  x.xExX  X.EXX
GENERLL DISORDERS AND ADMINISTRATION XK (ux.x
STTE CONDITIONS %) K] MM (nx.x %) [HH] HEX (=x.= %) [HXX] E.HEE  H_HHX
. e - — - M (xx.=
APDLICATION SITE DRURITUS %) [MEM] MM (mx.x %) [HEM] MY (mm.x: %) [MM¥]  m.xmm  x.=Ex
. S, - ; HEE (nx.x
ADDLICATION SITE ERVTHEMR ) [HEM] MMM (mm.x ) [HEM] MY (mm.x %) [MMY¥]  m.xmm  x.=Ex
ADDLICATION SITE IRRITATION ﬂm‘ (XE-X ey ] MRX (nx.x %) [XKX] KXY (mx.x %)  [NKX]  x=.xmx  X.xxx
S —_- Y (xx.x
INFECTIONS AND INFESTATIONS 5 [HEM] MM (mm.x %) [HEM] MY (mm.x: %) [MM¥]  x.xmEm  X.=xx
NERVOUS SYSTEM DISORDERS ﬂm [BE.2 ey ] MRX (nx.x %) [XXX] XX (mx.x %)  [NKX]  m.xmx  X.xxx
—— H¥¥ (xx.=
DIZZINESS %) [HEH] XH¥ (Hx.x %) [HEHH] HEE [=Ex.= %) [HHXE] H.HEK H.HEXX
RESDIRATORY, THORACIC AND MEDIASTINAL  XEX {xx.x
LISOLDEDS %) [KEH] XX (xx.x %) [EHX] X [=mx.= %) [XHX] H.OKEX X.HEKX
- - e - - H¥¥ (xx.=
SKIN AND SUBCUTANEOUS TISSUE DISCRDERS ) (] MM (mm.x %) [DNOEM] O MEN (mmox %) [MMM]  momEm x.HMM
DEURITUS f’fx (R rwww] WXM (xx.x %) [E¥M]  MNY (mx.x %) [¥M¥]  x.ommx  x.xxx
ERYTHEME ﬁm [BE.X fyuy] MRX (nx.x %) [XKX] KXY (mx.x %)  [EKX]  =.xmx  X.xxx
RASH ﬁm‘ [BE-Z fyey] MRX (nx.x %) [XXX] KXY (mx.x %)  [NKX]  x.xmx  X.xxx

https://gsk-biostatistics.github.io/tfrmt/articles/examples.html
parexel
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tfrmt}:

tfrmt(
# specify columns in the data
group = AEBODSYS,
label = AETERM,
column = c(col2, coll),
param = param,
value = wvalue,
sorting cols = c{ordl, ord2),
# specify value formatting
body_plan = body_plan(

frmt_combine("{n} {pct}”,
n = frmt("0X"),
pct = frmt_when(
"_1ea" ~ "7,

ngr o

TRUE ~ frmt("(>x.x %)")))),

AEs = frmt("[XxX]")),
frmt_structure(group val =
pval = frmt_when(">8.99" ~ ":@.99",
"<9.881" ~ "<@.801",
"<@.85" ~ frmt("xoom*"),

):

# Nest Preferred terms under S0C

# Specify column styling plan
col_style plan = col_style_plan(

frmt structure(group val = ".default™, label wval = “.default”,

frmt_structure(group_val = ".default™, label val = ".default",

".default™, label wal = ".default”,

TRUE ~ frmt("x.xxx", missing ="--")))

row_grp_plan = row_grp_plan(label loc = element row_grp_loc{location = "indented™)),

# columns
col plan = col_plan(
## defines the spanning column order, and then beneath them the order of their contents
-starts_with("ord"},
span_structure(
col2 = cf
"Xanomeline High Dose (MN=84)" = ~Xanomeline High Dose™,

"Xanomeline Low Dose (N=84)" = "Xanomeline Low Dose™,
"Placebo (N=86)" = Placebo
)s
coll = c("n (%) = “n_pct® ,
*[AEs]” = TAEs™)

s

span_structure(
col?2 = c("Fisher's Exact p-values" = fisher_pval),
coll = cf
# add a line break to help with table formatting
“Placebo vs.\n Low Dose™ = “p_low™ ,
“Placebo vs.\n High Dose™ = “p_high”
)
)
) Bk
print_to gt(data_ae2) *>¥
tab_options(
container.width = 1066

col style structure(align = c(".",","," "), col = c(p_low, p_high))

https://gsk-biostatistics.github.io/tfrmt/articles/examples.html
© 2024 Parexel International (MA) Corporation / CONFIDENTIAL
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{tfrmt}:

Hanomeline Leow Dose Hanoemeline High Dose Figher's Exact p-
Plzeekbo (HM=EE) [H=84) =24 walues
Placebo Placebo
vs. A
n (%) LEs=] n (%] [RE=] n (%] LE=] Low Dose High Dose
&5 (75.8
LNY BODY S5YSTEM %} [2B1] 77 (51.7 %) [412] Te (50.5 %) [433] O_007« 0.014%
~ - = 12 (14.0
CRRDTAC DISORDERS %} [ 2€] 13 (15.5 %) [ 30] 15 (17.5 %) [ 301 0.831 0.534
- - I - 17 (15.8
GASTROINTESTINAL DISORDERS %) [ 2&] 14 (le.7 %) [ 22] 20 (23.8 %) [ 3&] O.e52 0.580
GENERAL DISORDERS AND 21 (24.4 .
ADMINISTRATION SITE CONDITIONS %} [ 4€] 47 (5e.0 %) [118] 40 (47.¢€ %) [124] =0_001 0.002
APPLICRTION S5ITE PRORITUS HE Lo [ 10] 22 [2e.2 %) [ 32] 22 (2B.2 %) [ 35] <0.001 <0.001
APPLICRTION S5ITE ERYTHEMAR HS L3-8 [ 3] 12 (14.3 %) [ 20] 15 {17.5 %) [ 23] 0.015% 0.002*
LPPLICRTION SITE IBRITATION HS L3-8 [ 71 5 (10.7 %) [ 18] 5 {(10.7 %) [ 1&] 0.078 0.a78
S — 1e (l8.¢
INFECTIONS RND INFESTATIONS %) [ 35] 5 (10.7 %) [ 1€] 13 {15.5 %) [ 201 0.154 0.E85
HERWOUS SY¥S5TEM DISORDERS HE (3.3 [ 11] 20 (23.8 %) [ 20] 25 (25.8 %) [ 21] 0.013% =0.001
[p— 2 (2.3
DIZZINESSE %) [ 2] B { 5.5 %) [ 13] 11 {13.1 %) [ 1E] 0.05& 0.005%
ERESPIRATORY, THOBACIC AND B ( 5.3
MEDILSTINAL DISORDERS %) [ 12] 5 (10.7 %) [ 14] 10 {11.5 %) [ 221 0.803 0.e2g
SKIN AND SUECOTANEQUS TISSUE 20 (23.3 . .
DISORDERS %) [ 45] 3% (de.4 %) [111] 40 (47.& %) [104] 0.002 0.001
PREURITUS HE Le-2 [ 11] 21 (25.0 %) [ 31] 2e (31.0 %) [ 38] o_008% <0.001
I B (5.3
ERYTHEMA %} [ 12] 14 (1e.7 %) [ 22] 14 (1e.7 %) [ 22] 0.175 0.175
2o E { &5.8
RRSH 2] [ 5] 13 (15.5 %) [ 18] 5 (10.7 %) [ 151 [T 0.277

https://gsk-biostatistics.github.io/tfrmt/articles/examples.html
parexel
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{tfrmt}:
> Uses ARD as input
> Analysis is separated from layout
> Metadata object (template) can be created with limited or no available data

> Mock shell can be created from metadata object (template)
Metadata object (template) can be created prior to start of analysis programming

Enforces conformity to mock shells

https://gsk-biostatistics.github.io/tfrmt/articles/examples.html
- arexel
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ARS Flow
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J
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ARS Flow

ADaM

ARM-TS
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What impact will this have on statistical programming?
» CDISC 360

> Pharmaverse
> Rvs SAS

> FDA

> Drive change




Q&A

parexel.
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Thank you

parexel.



	Default Section
	Slide 1: CDISC 360

	Default Section
	Slide 2: Objective
	Slide 3: What is CDISC 360?
	Slide 4: What is CDISC 360?
	Slide 5: What is CDISC 360?
	Slide 6: CDISC 360 Standards
	Slide 7: What is currently available?
	Slide 8: What is currently available?
	Slide 9: What is currently available?
	Slide 10: What is currently available?
	Slide 11: What is currently available?
	Slide 12: USDM
	Slide 13: USDM
	Slide 14: Biomedical Concepts
	Slide 15: Biomedical Concepts
	Slide 16: Biomedical Concepts
	Slide 17: Biomedical Concepts
	Slide 18: Biomedical Concepts
	Slide 19: Biomedical Concepts
	Slide 20: Biomedical Concepts
	Slide 21: Biomedical Concepts
	Slide 22: USDM
	Slide 23: ARS
	Slide 24: ARS
	Slide 25: ARM-TS
	Slide 26: ARM-TS
	Slide 27: ARM-TS
	Slide 28: ARM-TS
	Slide 29: ARM-TS
	Slide 30: ARM-TS
	Slide 31: ARS
	Slide 32: ARD
	Slide 33: ARS
	Slide 34: COSA Tools
	Slide 35: OpenStudyBuilder
	Slide 36: OpenStudyBuilder
	Slide 37: OpenStudyBuilder
	Slide 38: {sdtm.oak}  
	Slide 39: {sdtm.oak}
	Slide 40: {sdtm.oak}
	Slide 41: {sdtm.oak}
	Slide 42: {admiral}
	Slide 43: {admiral}
	Slide 44: {admiral}
	Slide 45: TFL Designer
	Slide 46: TFL Designer
	Slide 47: {siera}
	Slide 48: {siera}
	Slide 49: {siera}
	Slide 50: {siera}
	Slide 51: {siera}
	Slide 52: {cards} and {cardx}
	Slide 53: {cards} and {cardx}
	Slide 54: {cards} and {cardx}
	Slide 55: {cards} and {cardx}
	Slide 56: R packages for creating tables
	Slide 57: R packages for creating tables
	Slide 58: {gtsummary}
	Slide 59: {gtsummary}
	Slide 60: {gtsummary}
	Slide 61: {gtsummary}
	Slide 62: {gtsummary}
	Slide 63: {tfrmt}:
	Slide 64: {tfrmt}:
	Slide 65: {tfrmt}:
	Slide 66: {tfrmt}:
	Slide 67: {tfrmt}:
	Slide 68: ARS Flow
	Slide 69: ARS Flow
	Slide 70: What impact will this have on statistical programming?
	Slide 71: Q&A
	Slide 72: Thank you


