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Agenda

1. Background

2. Analysis Results Key Objectives and Results

3. Overview of ARS Model (with Examples)

4. ARS Repo on GitHub & Documentation

5. ARS Model Supported Workflow and Entry Points

6. ARS Roadmap

7. Q&A



Analysis Results Current State

Analysis Ready ADaM Dataset

Static Display

• Static results created for Clinical 

Study Report

• May be hundred of tables in PDF 

format, often difficult to navigate

• Variability between sponsors 

• Expensive to generate and only 

used once, no or limited reusability 



Data Collection Data Aggregation Analysis Results

CDASH ADaMSDTM ???

CDISC Foundational Standards

ARM for Define.XML



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



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


ARS Model Supported Workflow
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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



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
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Analysis Groupings
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Methods
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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)

22



Outputs
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List of Planned Analyses/Outputs
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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/


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



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,
YAML, etc. 

ADaM Specs & 
Programming

RTF/PDF/HTML

Results along 
with Metadata

Data 
Visualization

Machine-readable!

Machine-readable!

Automation Engine

CSR Publishing



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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Contact Details

Bhavin Busa

Principal & Co-Founder, Clymb Clinical 

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


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.github.io/analysis-results-standard/

31

https://www.pharmasug.org/proceedings/2023/MM/PharmaSUG-2023-MM-327.pdf
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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
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