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Clear data. Clear impact | ) mais s sended | Analysis Results Standard (ARS)

Analysis Results Standard (ARS) v1.0 SR

Large trials generate many analysis results in the
form of tables, figures, and written reports, yet
these results are rarely output in a form that is
machine-readable. Previously, there has been no

standard way of describing and erganizing these

) P oo
__ﬁf‘“"‘:::f;:?;’”f/; results, making it difficult to automate their . o Cdlsc

~ generation, make them reproducible, trace their

T
orltgln.t or enable them to be reused in other . N Analysis Results Standard User Guide
outputs.
A Version 1.0 (Final)
N ) P d by th
To address these inefficiencies, CDISC has developed the Analysis Results set of analyses and o repared by the

Analysis Results Standard Team
Standard (ARS), which aim to facilitate automation, reproducibility, reusability,

and traceability of analysis results data. A tachued fEtoraha

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

FeatUI’ES Of ARS V1 .0 Revision History
« AlLogical Data Model that describes analysis results and associated Date Nerclon
metadata 2024-04-19 Final

o

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

» A lUser Guide to illustrate and exercise the model with common safety

displays. https://wiki.cdisc.org/display/ARSP/Analysis+Results+Standard+User+Guide+v1.0
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Results

Summary of Demographics
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Accessing CDISC ARS f@{@%

m Download via TFL Designer Community Version (tfldesigner.org) ... -»
-——— % TFL
| DESIGNER

e You can build shells and download their full ARS metadata using the community
edition of TFL Designer

m Machine-Readable JSON Format
e CDISC ARS metadata is provided in a structured, machine-readable JSON format.
e This allows for efficient integration and downstream processing.

DataSubsets  AnalysisSets  AnalysisGroupings ~ Analyses AnalysisResults

m Easily Visualized in Excel

e The JSON can be converted into an Excel workbook for human-friendly inspection.

e Each ARS class appears as a separate tab in the spreadsheet.
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Extracting Metadata from TFL Designer

. ® TFL Designe: 4 X - (] X
> &) 23 enterprise-staging tiidesigner.com/shelli ditor/table/688a364983 786d0985fedfeliZisTac=true ¢ % ('3’ ) & 0
88 [ All Bookmar

TFL File Edt  View  Help Global / Global / demo1

DESIGNER

Al Tables Figures Listings Table Of Contents Status History Users
i o
demol _ --mwm m
Table of Contents Filter Shells = I/ o r

B Tabl demol v LT 1 I I L
1. Subject Disposition :
B Toble s.no Title [ Population Set 1
2. Baseline Demographic and 1
Clinical Characteristics 1 Table 14.1.1.1: Subject Disposition (All Subjects) All Subjects
BT : 2 Table 14.1.2.1: Baseline Demographic and Clinical Characteristics (Safety Population) Safety Population

3. Duration of Treatment
Exposure

3 Table 14.1.3.1: Duration of Treatment Exposure (Safety Population) Safety Population

(' e TR . B

HQL?220ECOLPEY + 0B EAA -~aes f sam Ju

Video link: https://www.loom.com/share/70e39fa1d1824b3c91b2395236e47e552sid=e8584776-b1a8-4446-a64a-df7d240205ea
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Clymb’s TFL Automation Solutions & Workflow Pharm/%

Codes Displays
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Metadata-driven TFL Deliverable Workflow Pharma;

e0 “‘
cdiscy
LIBRARY
Sg?undS;r Indusiry Standards
> MDR Sponsor Standards

Study Definitions

Model, & TFL

1
1
!
SDTM, ADaM, ARS |
Templates :

I

Select TFL of Interest

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

Customize TFL Layout
& Metadata

Machine-readable CDISC
ARS (JSON & Excel) +
TFL Shells (RTF & PDF)




What is siera?

siera” is an open-source R package
that ingests ARS metadata for a
reporting event and converts the
metadata to produce executable R
scripts. These R scripts can be run
as-is (combined with the relevant
ADaM dataset) to produce each
output’s ARD.

https://github.com/clymbclinical/siera

CCCCCCCC

* on CRAN and approved by COSA!


https://github.com/clymbclinical/siera

siera Workflow [Design to Execution] Pharm,%

A7} DESIGNER
ARS | ADM
Captures and exports
AnaIyS|s Results 1. Generate Shells and
Standard ARS/ADM (tool-based
Metadata or manually)
Defines Referenced
ARD
. ARD-ready Analysis Renders f
R scripts Results Data L
Generates Produces
2. Ingest ARS Metadata and 3. Inspect R scripts 4. Transform ARD’s into TFLs
ADaM’ auto_generate ARD_ (nO “blaCk bOX”), and - Customize R/SAS programs
ready scripts execute to produce - R packages (tfrmt)

ARD - Tool-based solutions
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ARS Metadata

©'] ARD_Out14-1-1.R

@] ARD_Out14-1-1.R

©'] ARD_Out14-1-1.R

@] ARD_Out14-1-1.R

Source on Save A S

1 ramme: ARD outl4-1-1
USUBJID ARM AGE AGEGR1 AGEU RACE SEX 2 p
01-701-1015 Placebo 63 <65 YEARS WHITE F j e
01-701-1023 Placebo 64 <65 YEARS WHITE M 5- # load libraries ——--
01-701-1028 Xanomeline High Dose 71 65+ YEARS WHITE M § Tibrary(ridyverse)
01-701-1033 Xanomeline Low Dose 74 65+ YEARS WHITE M 7 library(readxl)

8 library(splitstackshape)
01-701-1034 Xanomeline High Dose 77 65+ YEARS WHITE F 9 library(readr)
01-701-1047 Placebo 85 65+ YEARS WHITE & U

11 - # load

12 ApsL <-

13
14 -
15
16
17 t <- dplyr::filterCapsL,
18 SAFFL == 'Y')
Analysis Results Datasets
id - |operation_id ~ |resultGroup1_groupinglc ~ |resultGroupl_groupld  ~ |resultGroup2_groupingld ~ |resultGroup2_groupld - [rawvalu - | formattedval - |
S oo P P o a 1 L " o3 T il i 2T 2 Lol i A I L A Al aa aa
Anl
Andlid - |operation_id - |resultGroupl_groupinglic - [resultGroupl_groupld - |resultGroup2_groupingld - |resultGroup2_groupid - [rawVvalu - | formattedval - |
AnQlANQA02 AgeGra BuTo lnarbol Carvar Buceo 1o lanleGronning 02 Tor lapleGronning 02 1o 1 lanleGronning 03 agon lanleGronning 03 pgoco 1 | 1al 1al
andAndid -* |operation_id - |resultGroupl_groupinglc - |resultGroupl_groupld - |resultGroup2_groupingld - |resultGroup2_groupid - [rawValu - | formattedval -
[ And An{An03.02_AgeGrp_ByTrt |Mtho1_Catvar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 14 14
[ And An AND3.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 72 72
[ Anc]An An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 Fld 8
[ AnglAn{An03.02_AgeGrp_ByTrt |Mthol_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 76 76
Ang AnAn03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 11 11
Ang An{An03.02_AgeGrp_ByTrt |MthO1_Catvar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 73 73
[ And AP AND3.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 16.27907] (16.3)
[ AnlAn{An03.02_AgeGrp_ByTrt |Mtho1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 | 83.72093 (83.7)
bed 1| AND3.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 9.52381] ( 9.5)
An(AnD3.02_AgeGrp_ByTrt |Mth0O1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 90.47619] (90.5)
] An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 13.09524 (13.1)
Anoa.OZ_AéeGrp_ByTr( MthO1l_CatVar_ByGrp_2_pct AnlsGroupins,_O?__Trt Anl_sGrouping_OZ_Trt_a AnlsGrouplnﬁ_Oa_Ager AnlsGrouping_03_AgeGp_2 86.90476 ( 86.9)
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generated ARD-ready R scripts

Files Plots Packages Help Viewer [ 0 ARD_Out14-1-1.R ]
@ | New Folder | &  New Blank File + | @ | Source on Save | O S -
&} Home > TFL_ARS > Demo 1 # Programme: Generate code to produce ARD for|outl4-1-1
A Name 2 # Qutput: Euwwary of Deragraphicz]
Q- 3 # Date created: 2025-02-03 09:58:07
4
[ 91 ARD_Out14-1-1R ] >~ # load libraries ----
9] ARD_Cut14-3-1-1R & Tlibrary(tidyverse)
@ ARD_Out14-3-2-1R 7 Dbrary(readx1) .
) 8 Tldbraryisplitstackshape)
@ ARD_Out14-3-3-1a.R 9 Tlibrary(readr)
@ ARD_Out14-3-3-1b.R 10

11 ~ # load ADaM - ———

12 (apsL <- read_csv('csv_adam/aDsL.csv’) |

13

14 - # analysis an0l_05_SAF_summ_ByTri----
5 Apply Analysis ser ---

16 F Analysis set : SAF ]

17 dr_An01_05_

-+

=- dplyr::filter(aDsL,

"

18 SAFFL == "¥')

19
20
21
22  #Apply Analysis Grouping ---

23 dfl_an0l_05_saF_summ_ByTrt =- df_an0l_05_saF_summ_ByTrt =%
24 [dp]yr::grnup_by{TRTDlA}]

c

-

T




Demo Video
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File Edit Code View Plots Session Build Debug Profile Tools Help

Q|- l- Go to file/function 5 ~ Addins ~ B TFLARS ~
@ demo14AUG2025.R | Environment  History Connections Git Tutorial |
Source on Save R 7 ®Run | 9 Source ~ “d ~* Import Dataset ~ 20 M8 + | & Grid ~ 4
1» # CDISC examp]e R~ % Global Environment ~
el L o e e e e e e ‘
14 Name A Type Length Size Value
15 ARS_pathj = "C:/Users/mbosm/OneDrive - Clymb Clinical/Documents/demo/14AUG2025/demol. json"
16 ARS_pathx = "C:/Users/mbosm/OneDrive - Clymb Clinical/Documents/demo/14AUG2025/demol. x1sx"
17 ) - Environment is empty
18 ADaM_csv_path = 'C:/Users/mbosm/oOneDrive - Clymb Clinical/Documents/TFL_ARS/csv_adam’
19 ard_programs = "C:/Users/mbosm/OneDrive - Clymb Clinical/Documents/demo/14AUG2025/ard_prog
20
21~ # run siera ——=--====——mmmmm e e
22
23 readARS(ARS_path = ARS_pathx,
24 adam_path = ADaM_csv_path,
25 output_path = ard_programs)
26
27 readARS(ARS_path = ARS_pathj,
28 adam_path = ADaM_csv_path,
29 output_path = ard_programs)
30 Files Plots Packages Help Viewer Presentation -]
» 110 -0 (4 @G-
26:1 £3 runsiera R Script 2 /-\ Home R
Console  Terminal Background Jobs N — ] Name Size ¥ Modified
R - R44.1 - ~/TFL_ARS/ Default.rdp 2.4 KB Aug 14, 2025
> B desktop.ini 418 B Aug 13, 2025
14AUG2025 - File Explorer csv_adam - File Explorer demol (1) - File Explorer B Renviron 558 Aug 4, 2025
siera_0.5.0.tar.gz 243.4 KB Jul 29, 2025, ¢
.Rhistory 2.6 KB Jul 21, 2025,
siera_0.4.0.tar.gz 1.1 MB Jul 17, 2025,
fessharing yourscreen: Hide ISS_testing.xlsx 104 KB Apr 28, 2025,
2r _im ”~ 5 =) Ly P b 7 ENG 2:55 PM
: HQuo-O0oOECGOeQPEN xS EEE ~e e oS rae o

Video link: https://www.loom.com/share/4aed3442¢335446f83d4ba4caas9faf3?sid=b15difas-bbgf-4857-a754-647de14b6bdb
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Impact, Learnings and Next Steps f'jé@%

ﬁ Metadata setup m Need of a design tool to generate both ARM and ADM metadata
@ Manual programming m Integrating ARD into the process requires change
m Avoid “black box’ solution

ﬁ Time spent on complex tasks

: . m Provide flexibility to the user
@Tlme spent on repetitive tasks

ﬁQuality and efficiency

m Integration into workflows B |

@Overall Cost —
m More feedback, more updates
P u
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TFL File  Edit View Help Neurology / Alzheimer's / CDISC - eTFL Portal

DESIGNER

T  sanssert Tr 142 T& 202 E I U = = = = = A @ #000000 % st
Al Tables Figures Listings Baseline Demographic and . X
B < » bhavi -Demo 1
CDISC - €TFL Portal Generated using TFL Designer (Community, v1.0) i
= Tar e " w. r
CDISC- eTFL Portal about™: {
FDA-DM-T02 "generatedUsing”: "TFL Designer Enterprise”
B FDADM q ) . . . "version”: "1.4.8",
Baseline Demographic and Clinical Characteristics . N . . . _ ) . . . . .
1. Baseline Demographic and note The metadata provided herein has been generated using the TFL Designer Enterprise version 1.4.8. The representaticn of metadata fields ay
Cli I Che teristi N
inical Characteristics Safety Population %
BFOADSTO4 : ~studyInfo":
2. Subject Disposition ] "StudyTd": "COISC - eTFL Portal”
: Xanomeline Low Dose Xanomeline High Dose Placebo "studyTitle": "Safety and Efficacy of the Xanomeline Transdermal Therapeutic System (T75) in Patients with Mild to Moderate Alzheimer "

3. Duration of Treatment Characteristics (N=XX) (N=XX) (N=XX) e eeate fOmac "

Exposure phase”: "Phase II",

n (%) n (%) n (%) " “ - "

B FoA . compoundUnderStudy Xanomeline Transdermal”,

4. Overview of Adverse Events Sex, n| (%) "description”: "",

B FDA 6 : "diseaseArea”: "Neurolog

5. Subjects With Adverse Events Male HXPOX) XX (XRXX) XX XX “therapauticArea”: "Alzheimer's”

by System Organ Class and )

- Female XX (XOCX) XX (XX.X) XX (XXX) I

B FDAAETIZ i "name": "Clinical Study Report

6. Subjects With Adverse Events [

Condimo o Trtmnt Intersex XX (XOCX) XX (XX.X) XX (XXX) id CSR",

“mainListOfContents”:

8 FDA-AET09 : Unknown XX (XOCX) XX (XX.X) XX (XXX) Lo o .

7. Subjects With Serious. name List of Planned Analyses”,

Adverse Events by System.. Age, Years "label™: "LOP,

oF 7 H "contentsList

8. Deaths n XX XX XX “1istTtems

FDA- 3 r
;Esumects With Common Mean (SD) TRX QXN TR OHXK) XXX ;
Adverse Events Occurring at. name”: "B ne Demographic and Clinical Characteristics”,
WMedian XXX XHX XHX "level”: 1,

8 ARSLB-TO1 : . .

10. Summary of Observed and Max XXX XXX YUK XXX YUK XXX order”: 1,

Change from Baseline by. B o o "outputId”: "Out_81",

8 ARS-LB-TO2 : Age groups (years), n (%) "sublist": {

- “listTtems": [

r

4 12 Shells cal LLC -
"name”: "Summary of Subjects by Treatment",
"leve 2,
"order 1,
"analysisId": "aAn_g1"
{
"name”: "Sex, n (¥

"sublist": {
"listItems": [
{




Al Code Generator for TFL Automation f'jé{@%

“=z B TFL +
= Al Code Generator
Ve + +

Transforming TFL shells and metadata
into ready-to-use SAS and R code




Demo Video Pharmg@

Introducing Al Code Generator
for TFL Automation

+, Al Code Generator

sl *, Al Code Generator

Transforming your TFL shells and metadata into
ready-to-run SAS and R code in seconds

Video link: https://www.loom.com/share/90oc1fa1929b54c4b83e1fdf1e578dc042sid=92589371-8b75-4242-boe2-bc7c74e3aabs
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https://www.loom.com/share/90c1fa1929b54c4b83e1fdf1e578dc04?sid=92589371-8b75-4242-b0e2-bc7c74e3aab5
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Ph

“Boston,
arma.
SD!



:}/AVVCLINYICAL

Anna Yaggi Shivani Gupta Malan Bosman
Product Manager Director of Statistical Programming  Lead Automation Engineer

EMAIL WEBSITE PHONE
info@clymbclinical.com www.clymbclinical.com 781-692-3613


mailto:ayaggi@clymbclinical.com
mailto:bhavin@clymbclinical.com
mailto:mbosman@clymbclinical.com

	Slide 1: siera: Redefining TFL Automation
	Slide 2: Author Bios
	Slide 3: CDISC Analysis Results Standard - a Logical Data Model
	Slide 4
	Slide 5: Accessing CDISC ARS
	Slide 6: Extracting Metadata from TFL Designer
	Slide 7: Clymb’s TFL Automation Solutions & Workflow
	Slide 8: TFL Code Generator
	Slide 9: Metadata-driven TFL Deliverable Workflow
	Slide 10: What  is siera?
	Slide 11: siera Workflow [Design to Execution]
	Slide 12: siera Workflow [ARS Metadata to ARD]
	Slide 13: siera generated ARD-ready R scripts
	Slide 14: siera Demo Video 
	Slide 15: Impact, Learnings and Next Steps
	Slide 16: AI Code Generator
	Slide 17: TFL Shells  CDISC ARS Metadata (JSON) from TFL Designer
	Slide 18: AI Code Generator for TFL Automation
	Slide 19: AI Code Generator Demo Video 
	Slide 20: Q&A
	Slide 21

