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ARS Workshop Follow Along! 

• https://tinyurl.com/ARS-Model

• https://tinyurl.com/ARS-UG

• https://tinyurl.com/ARS-Workshop
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Conference Wi-Fi Password: cdisc2023

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


Agenda

• Project Background 

• Overview of ARS Model and User Guide

• Hackathon Read Out 

• Getting Started with ARS: Example

• Q&A 



Data Collection
Data Aggregation

Analysis Results

CDASH ADaMSDTM ???

CDISC Foundational Standards

ARM for Define.XML 4



Analysis Results Key Objectives
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Leverage analysis results metadata to drive 
the automation of results

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



Analysis Results Standards Key Results 
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Logical model that describes analysis 
results and associated metadata

User Guide to illustrate and exercise 
model with common safety displays



Focus on Concepts, Not Layout

• Focus on concepts presented in data 
displays not on subjective layout and 
formatting of displays

• Representative displays therefore condense 
concepts

• For example, side-by-side Visit and Change-
from-baseline summaries consolidates more 
concepts into an easy-to-read summary 
table
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FDA Standard Safety Tables and Figures: Integrated Guide  



Analysis Results Standard Model and User Guide

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

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

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


Wait, What About ARM for 
Define.XML?

• At this point, no changes to ARM for Define.XML

• Retrospective documentation to aid in 
traceability

• Fills a specific regulatory need



Release Plan

Version 1.0

• Logical Model

• User Guide

• Common safety examples based on team and FDA developed 
tables

• Demographics

• Adverse Events

• Vital signs

• CDISC ARS Hackathon: July 12th, 2023 

• CDISC Internal Review: August 18th, 2023

• CDISC Public Review: Through December 11th, 2023

• US Interchange Workshop: October 2023

• Anticipated Final Release: January 2023
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Provide Public Review Comments!

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



What Is Next?: Adding Informative Content 

ADaM Dataset TFL Example
Analysis Results and 

Associated Metadata Planned Collaboration with

PHUSE Safety Analytics 

Working Group 



Overview of ARS Model and User Guide



Using LinkML to Create Analysis Results Model 

• LinkML is a general-purpose modeling language that can be used with linked 

data, JSON, and other formalisms

LinkML 

Landscape

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

using CMAP 
(DRAFT)
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ARS Model Representation using Mermaid Markdown (DRAFT)
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Review Examples

Summary of Demographics Summary of TEAE by SOC and PT

Analysis Set Analysis GroupingData Subset Data Grouping Method              Analysis Results
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Review Examples

Summary of Demographics Summary of TEAE by SOC and PT
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Analysis Sets

id label order condition_dataset condition_variable condition_comparator condition_value

AnalysisSet_01_ITT Intent-to-Treat Population 1 ADSL ITTFL EQ Y

AnalysisSet_02_SAF Safety Population 1 ADSL SAFFL EQ Y
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Data Subsets

21



Analysis Groupings

22



Methods

23



Analyses
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Analysis Results
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Concepts, Not Layout
Analysis ID: An03.2_AgeGrp_ByTrt

Display Value: formattedValue

AnlsGrouping_02_Trt Treatment Placebo Xanomeline Low Dose Xanomeline High Dose

AnlsGrouping_03_AgeGp Mth01_CatVar_ByGrp

Age Group Operation

< 65 years n 14 8 11

< 65 years % ( 16.3) (  9.5) ( 13.1)

≥ 65 years n 72 76 73

≥ 65 years % ( 83.7) ( 90.5) ( 86.9)

26



Outputs
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List of Planned Analyses/Outputs
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Implementations
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Analysis Results Standard Repo on GitHub

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

Model: 

representations of 
the model (YAML, 

JSON, Mermaid 

ER, YUML, SVG)

Project:

Auto-generated 
content (Python 

classes/API, 

documentation, 
model structures)

Workfiles: CMAP, 

examples

Utilities:

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


Analysis Results Standard Model Documentation

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


Example Reporting Events

• Common Safety Displays
• Summary of Demographics

• Overall Summary of Treatment-Emergent Adverse Events

• Summary of TEAE by System Organ Class and Preferred Term

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

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

• FDA STF
• Table 2: Baseline Demographic and Clinical Characteristics, Safety Population



User Guide

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

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


User Guide Page Layouts

Class Descriptions Example Reporting Events



Analysis Results Standard Application Programming Interface (API)

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

API DatabaseUser Clients

Request

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


ARS model will drive automation and open-
source tool development
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ARS Hackathon Readout



CDISC ARS: Hackathon Objectives
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Drive adoption of 
CDISC Analysis 

Results Standard

Foster open-source 
software tools for 
operationalization

Leveraging hackathon 
learnings to enhance 

the standards



Hackathon Timeline

Announcement: 
Webinar June 15th

15 June

Registration

15 June –

7 July

Send out Welcome 
letter to participants

11 July

Kick off TC: July 12th

(recorded)

12 July

Team Formation 
(participants driven)

19 July

Team Weekly Check-
in: Wed 10AM EST

20 July – 13 
Sep

Share Results: 
Slides due Sep 15th

20 Sep

Presentation of 
Results: US 
Interchange Oct. 18-
19

18–19 Oct.

COSA Webinar 
Demonstrations

12 Dec
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ARS Model Supported Workflow and Entry Points
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Reporting Event 

(CSR, DSUR, IB, 

etc.)

Analyses of 

Interest 

Analysis Results 

Metadata 

(Technical Specs)

Analysis 

Programming

Analysis Results 

Data (ARD)
Outputs / Displays

Standard TFL 
Templates

JSON, Excel, YAML, etc.

Prospective!SAP / Mock-up 
shells

Specs Ingestion

SAS / R / PythonAutomation Engine

Design & Specify

ADaMJSON,SAS,R,YAM
L, etc. 

ADaM Specs & 
Programming

RTF/PDF/HTML

Results along with 
Metadata

Data Visualization

Machine-readable!

Machine-readable!

Automation Engine

CSR Publishing



ARD Generator

Metadata-driven analysis using the Analysis Results Standard

20 September 2023

Karl Wallendszus, University of Oxford



ARD Generator

Collected data SDTM ADaM

ARD Generator
Analysis 

metadata

Analysis Results 

Dataset
TFL Generator



Analysis Results Data with {cards} R Package

September 20, 2023

Daniel D. Sjoberg



What do the results look like?



Analysis Explorer

20 September 2023

Dr Rosanna Cretney

Oxford Population Health



Progress so far

• MongoDB + REST API + React JS
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Analysis Results Standard (ARS)
– Basic Front End

Driven from ADaM data set JSON files

20th September 2023

Paul Thomas, ASUP Ltd.



Front End Application written in REACT + TypeScript 
utilizing ARS Model
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What the ARS Model can do for us

ARS Hackathon Results Sharing

20 September 2023

Malan Bosman



What if I told you… 

each result

Can be calculated… 

• with one click

• referencing only metadata

• using open-source technology

for all outputs in a study

Now, it’s possible!  



Contact Details

Bhavin Busa

ARS Product Owner & Co-Lead

bhavin@clymbclinical.com

Richard Marshall

Principal Data Modeler

rmarshall@accuratesystems.co.uk 

Bess LeRoy

Head of Standards Innovation, CDISC

bleroy@cdisc.org 

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