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CDISC Analysis Result Standards - Released April 19, 2024!
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Analysis Results Standard (ARS) v1.0

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 organizing these (X
A hNAsLTY:En':«Er:[l‘m;/; results, making it difficult to automate their X Cd I SC
~_ generation, make them reproducible, trace their

origin, or enable them to be reused in other

Analysis Results Standard User Guide
outputs

Class Description

Version 1.0 (Final)

Prepared by the
Analysis Results Standard Team

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

@ Notes to Readers

© This is the final Ver

o This document

Features of ARS v1.0 Revision History

Date Version

= A Logical Data Moedel that describes analysis results and associated
metadata

= A User Guide to illustrate and exercise the model with common safety
displays h 'wiki.cdi i ARSP/AN istR + + r+Guide+vl



https://cdisc-org.github.io/analysis-results-standard/
https://wiki.cdisc.org/display/ARSP/Analysis+Results+Standard+User+Guide+v1.0

CDISC ARS Metadata

One Output has many Analyses. One Analysis has the following:
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CDISC ARS Metadata

Analysis Set Data Subset Analysis Grouping Analysis Method

Summary of Demographics Summary of TEAE by SOC and PT

- o3 ge % of y
Xanomeline Xanomeline Xanomoline Xanomeline
L Flacebo Low Dose High Dose System Organ Class Placebo Low Dose High Dose
Characteristics (N=Xx) (N=XX) (B=XX) Preferred Term [al,|n (%) (N=XX) (W=XX) (N=XX)
xX EX KX Mumber of subjects with at least ons event XX ¥X.X) X¥ ( XX.X) XX [ X¥.X)
XX.X (XX.XK) XX.X (XX.XX) XK (XX.XX)
XX.X XX.X XXX
XX.X, XX.X XX.¥, XK.X XE.H, XM.X [<SoC XX EX.X) XX ( XX.X) XX [ XX.X)
KX, XX XX, XX XX, XX <Preferred Term 1> XX [ XX.X) XX ( XX.X) XX [ XX.X)
XX | XX.X) HE ( XE.X) N HE.X)
XX ( XX.X) XX ( XX.X) XX ( XX.X) <Preferred Term n> XX ( XX.X) XX ( XX.X) XX { XE.X)
KX EX.X) XX ( EX.X) XX [ XX.X) s0C 2> XX | XX.X) HX ( XH.X) XX KE.X)
<Preferred Term 1> XX ( XX.X) XX ( XX.X) XX { XE.X)
KX ( XX.X) XX ( XX.X) XX [ XH.X) XA EX.X) WL KH.X) X ([ ME.X)
KX ( EX.X) XX ( XX.X) X (XXX <Preferred Term n XX | XX.X) HE ( XE.X) N HE.X)
Hispanic or Latino XE [ XX.X) XX ( ¥XX.X) KX [ XH.X)
Not Hispanic or Latin XX ( XX.X) XX ( XX.X) XK XX.X)




ARS Model Supported Workflow and Entry Points

Reporting Event Analysis Results
(CSR, DSUR, IB, Metadata
etc.) (Technical Specs)

Analysis Results Analysis
Data (ARD) Programming




ARS Model Supported Workflow and Entry Points

SAP / Mock-up Standard TFL | Prospective!
shells L_| Templates
Reporting Event J Analysis Results ADaM Specs &
(CSR, DSUR, IB, Metadata Programming
etc.) VL | Design & Specify (Technical Specs)
)
Machine-readable! JSON, Excel, YAML,
CSR Publishing etc.
Machine-readable! | Specs Ingestion
RTF/PDF /HTML
JSON, SAS, R, Y
AML, etc.
P Analysis Results

P Analysis
J‘ Data (ARD) Programming

Data Results along i .
Visualization with Metadata | Automation Engine | SAS ¥ R 4 Python

Automation Engine




Metadata-driven TFL Deliverable Workflow
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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]

(" TFL )

ADM
Captures and exports
Analysis Results 1. Generate Shells
Standard and ARS/ADM (tool-
Metadata based or manually)
Defines Referenced
ARD
ARD-ready Analysis Renders
R scripts Results Data
Generates Produces
2. Ingest ARS Metadata 3. Inspect R scripts 4. Transform ARD’s into TFLs
and ADaM, auto-generate (no “black box”), - Customize R/SAS programs
ARD-ready scripts and execute to - R packages (tfrmt)

produce ARD - Tool-based solutions




Workflow [ARS Metadata to ARD]

ARS Metadata

@] ARD_Out14-1-1R

@ ARD_Out14-1-1R
@ ARD_Out14-1-1R

@ ARD_Out14-1-1R

Cevenn  mm WGE  AcEomi AGEU | RACE | SEx : oo rmary

017011015 Pacabo 3 <05 veams  wwmE  r 3 # bave croaved oz-0

017011023 placeto oe<os  veams  wwme  m 3. 4 load 1tbrari

017011028 Xanomaine High Bose Ties.  veams  weme  m & Tibrary (idyverse)

701 anameine Low Dase e 7 Tibraryireatxis

017011032 Xanamaina LowD Teese  veams  weTeE  m 7 Jbraryeresexy

017011034 Xanometine Hgh Dose 7rese  veams  ware  F 5 lbrayeelis

01-701-1047 Placebo 85 65+ YEARS WHITE F ﬁ? ‘ .
127 Rosl L Feaa csve cav_adamast. esy
3

# Analysis set

e _AnO1_05_SAF_Summ_syTrt

dplyr: :Filter ansL

- 2_groupld - |rawVa|u - qurminud\hl - I

operation_id - i -

| 2_groupld

- |rawVa|u - qurminud\hl - I

i - |operation, - [resultGroup1_groupinglc ~ |resultGroupl_groupld - | i -] 2_groupld - [rawValu - | formattedval -
An03.02_AgeGrp_ByTrt |MthOl_CatVar_ByGrp_1_n Tre AnlsGrouping_02_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 al 14
An03 02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n Trt AnlsGrouping_02_Trt_1 |AnlsGrouping_03_AgeGp | AnisGrouping_03_AgeGp_2 72 72
An03.02_AgeGrp_ByTrt |MthO1_CatVar ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 | AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_1 sl 8
AN03.02_AgeGrp_ByTrt |MthD1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 |AnlsGrouping_03_AgeGp |AnlsGrouping_03_AgeGp_2 76! 76
AnQ3.02_AgeGrp_ByTrt |MthOl_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 __ |AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_1 11 11
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 _ |AnlsGrouping_03_AgeGp | AnisGrouping_03_AgeGp_2 73] 73
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pet AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 __ |AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_1 | 16.27907 (16.3)
An03 02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pect AnlsGrouping_02_Trt AnlsGrouping_02_Trt_1 |AnlsGrouping_03_AgeGp  |AnisGrouping_03_AgeGp_2 | 8372003 (83.7)
An03.02_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}
AN02.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_2 |AnlsGrouping_03_AgeGp |AnlsGrouping_03_AgeGp_2 | 50.47619[ (20.5)
AnQ3.02_AgeGrp_ByTrt |MthOl_Catvar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 __ |AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_1 | 13.09524] (13.1)
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct AnlsGrouping_02_Trt AnlsGrouping_02_Trt_3 __|AnlsGrouping_03_AgeGp | AnlsGrouping_03_AgeGp_2 | 86.00476 (86.9)




ARS Metadata [from TFL Designer]: JSON or Excel

JSON Excel

e 1 [id ~ |version| ~ | name M
2 An_01 1 Summary of Subjects by Treatment
3 |An_02 1 Summary of Subjects by Treatment and Sex, n (%)
et (Prise version B.88. The representasion of s 4 |An_02_Total 1 Summary of Subjects by Sex, n (%)
5 |An_03 1 Summary of Age, Years by Treatment
s (172 i pestenss vz i e 6 |An_D3_Total 1 summary of Age, Years
7 |An_04 1 Summary of Subjects by Treatment and Age groups (years), n (%)
8 |An_04_Total 1 Summary of Subjects by Age groups (years), n (%)
9 |An_05 1 Summary of Subjects by Treatment and Race, n (%)
10 |An_05_Total 1 Summary of Subjects by Race, n (%)
11 |An_06 1 Summary of Subjects by Treatment and Ethnicity, n (%)
12 |An_06_Total 1 Summary of Subjects by Ethnicity, n (%)
sracterlstics”, 13 |An_07 1 Summary of Subjects by Treatment and Country of participation, n {%)
14 |An_07 Total 1 Summary of Subjects by Country of participation, n (%)
15 |An_08 1 Summary of Baseline Weight (kg) by Treatment
16 |An_08 Total 1 Summary of Baseline Weight (kg)
e 17 |An_09 1 Summary of Baseline Height (cm) by Treatment
18 |An_09_Total 1 Summary of Baseline Height (cm)
19 |An_10 1 Summary of Baseline BMI (kg/m~2) by Treatment
20 |An_10_Total 1 Summary of Baseline BMI (kg/m#2)
21 |An_11 1 Summary of Duration of Disease (Months) by Treatment
‘ i —— 22 |An_11_Total 1 Summary of Duration of Disease (Months)




Calling

library(siera)

# the ARS JSON File:
[json_patd <- system.file ("extdata","Common Safety Displays.json",package ="siera")

# store ARD scripts in this folder:
output folder <- file.path(Rscripts)

# this folder contains ADaM datasets to produce ARD:
[ADaM_folder]<— file.path (ADaM)

# run the readARS function with these 3 parameters.

readARS json_path] output folder, ADaM_folder)}




generated ARD-ready R scripts

Files Plots Packages Help Viewer [ @] ARD_Cut14-1-1R ]
&) New Folder | @ Mew Blank File ~ | @ | Source on Save | &4 & -
£a) Home > TFL_ARS > Demo 1 # Programme: Generate code to produce ARD 'F:-r
A Name 2  # oQutput: Eunnary of Deragraphicz]
+ 3 # Date created: Z025-02-03 09:58:07
4
[ @7 ARD_Out14-1-1R ] 3~ # load libraries ----
97 ARD Out14-3-1-1R 6 library(tidyverse)
€7 ARD Out14-3-2-1R 7 library(readxl)
& aons o & Tlibrary(splitstackshape)
ARD_Out14-3-3-1a.R Q 11brary(readr}
6]

ARD_Out14-3-3-1b.R 10
11 - _# Jload spam
12 [ADSL - read_csv('csv_adamfADSL.csv')]

14 - # Analysis An0Ol_05_SAF_summ_ByTrt----
5 A spply apalysis sotf oo

F Analysis set : SAF ]
17 df_An01_05_

<- dplyr::filter(aDsL,

22 #apply Analysis Grouping ---
23 dfi_an0l_g

NO1_053_SAF_Summ_ByTrt =%

dplyr: :group_by(TRTOL1A)




Let’s see in operation!

Video link: hitps:



https://www.loom.com/share/1fcf670d20224ef2bbc7db722e7de090?sid=713e3dac-7ded-4e3d-bea8-adfd223fec85
https://www.loom.com/share/1fcf670d20224ef2bbc7db722e7de090?sid=713e3dac-7ded-4e3d-bea8-adfd223fec85

Impact, Learnings and Next Steps

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

@ Time spent onrepetitive tasks

ﬁ Quality and efficiency m Integration into workflows | B |

7 N\
@ Overall Cost m More feedback, more updates '@
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