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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 



Analysis Results Current State
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Analysis Results Current State

• ARM v1.0 describes metadata about analysis displays and results (at 
a high level), no formal analysis and results model or results data

• Lack of features to drive automation 

• Limited regulatory use cases 

• Limited traceability 



Shifting the Paradigm

ADaM Dataset
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Shifting the Paradigm

ADaM Dataset

Analysis Results Dataset

Automation

ARM v1

ARM Extension Technical Specification

Reuse

Display
Traceability



Analysis Results Desired Future State

• Formal model for describing 
analyses and results as data

• Facilitate automated generation of 
results

• From static to machine readable 
results

• Improved navigation and reusability 
of analyses and results

• Support storage, access, 
processing and reproducibility of 
results 

• Traceability to Protocol/SAP and to 
input ADaM data 

• Open-source tools to design, 
specify, build and generate 
analysis results



Analysis Results Standards Goals

Enhancing ADaM standardsAnalysis Results Metadata Technical Specification 
(ARM-TS), to support automation, traceability, and 
creation of data displays

Define an Analysis Results Data (ARD) structure, to 
support reuse and reproducibility of results data

Illustrate and exercise ARD and ARM-TS with a set of 
machine-readable common safety displays 



Key Metadata Elements of a Table 

Reference: PHUSE White Paper “General Output Tips and Considerations”, Doc ID: WP-034, Version 1.0, Aug 2020
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Demographics Analysis Results and Metadata 
Analysis SetTitle

LegendAbbreviationsFootnote

Display Template

Analysis Group
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Result 
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Analysis Results Dataset Example: Demographics 

Identifiers Analysis Group Result Variable Results Statistic

Name Title Dataset Variable Value Variable Value Label Value Name Label

Table 2
Baseline Demographics and 

Clinical Characteristics, Safety 
Population

ADSL TR01X Drug Name 
Dosage X SEX M Male 53 Count n

Table 2
Baseline Demographics and 

Clinical Characteristics, Safety 
Population

ADSL TR01X Drug Name 
Dosage X SEX M Male 61.6 Percent %

Table 2
Baseline Demographics and 

Clinical Characteristics, Safety 
Population

ADSL TR01X Drug Name 
Dosage X SEX F Female 33 Count n

Table 2
Baseline Demographics and 

Clinical Characteristics, Safety 
Population

ADSL TR01X Drug Name 
Dosage X SEX F Female 38.4 Percent %
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Traceability to the underlying ADaM dataset 



Machine Readable TFL Shells

Develop schema for machine 
readable TFL shells



Current Analysis Data Flow

SDTM
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End Goals: Streamline Analysis Data Flow and 
Reducing Unnecessary Variability

SDTM
(Tabulation)

ADaM
(Analysis)

Analysis 
Results

CDASH
(Collection)

Standardized Metadata

TFL



ARS will drive automation and open-source tool 
development



TFL Designer

• Open-source tool to design tables, figures, and 
listings (TFL) and generate associated metadata to 
support clinical trial data analysis and reporting

• MIT license

• CDISC COSA approved
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Select TFL of Interest

Customize TFL Layout 
& Metadata

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

Automation Engine 
(SAS, R or other 

Software products)

Analysis Results 
Standards 
(ARM-TS & 
ARD) & TFL 

Display 
Templates

Sponsor
Study
MDR

Industry Standards
Sponsor Standards
Study Definitions

Machine-readable ARM 
+ TFL Shells

Study ADaM, ARD 
and TFL outputs

Protocol, 
CRF & 
SAP

* Open-Source TFL Designer, Bhavin Busa
Link to GitHub: https://github.com/bhavinbusa/tfldesigner 19

https://github.com/bhavinbusa/tfldesigner


Sponsor Use Case
Current TFL Process
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Sponsor Use Case
Current Process
• Downstream groups must rely on programming needs to create all outputs

• Must re-create complex analysis each time from ADAM datasets

• Increased chance for error, added time, and bottleneck in programming 
group
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Sponsor Use Case
ARD Process
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Sponsor Use Case
ARD Process
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Sponsor Use Case
ARD Process
• Downstream groups can easily consume Analysis Result Dataset directly 

without relying on programming group

• Complex analyses done once

• Decreased chance for error, more efficient use of time, and less reliance on 
programming group for downstream activities
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In Conclusion

• Industry-wide CDISC model to support analysis results metadata technical 
specification (ARM-TS) and analysis results data (ARD)

• Streamlined analysis data flow – keeping end in mind (TFL à ADaM à
SDTM à CRF)

• Perform each analysis once

• Pro-actively discuss with Regulatory agency if ARD is intended

• Open-source tool development

25


