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Disclaimer

The Opinions expressed in this presentation and on the following slides are solely those of

the presenter and not necessarily those of ICON. ICON does not guarantee the accuracy

or reliability of the information provided herein.
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Workflows and Standards

SDTM 

Standards for Study 
Data

ADaM

Standards for Analysis 
Data

No Standards for Results??

CDISC is developing a 

standard called Analysis 
Results Standards (ARS)
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Analysis Results Standards (ARS)

The CDISC Analysis Results Standard model refers to the framework or structure used to store and 

organize the information related to an analysis result. This includes both the results data (ARD) 
generated by the analysis and the metadata (ARM-TS) that describes the characteristics of that results 
data. ARS is based on LinkML logical model which is an open-source schema development language 

and framework for generating machine-readable models.

Standardized format for producing statistical 

analysis results in a consistent manner 
(e.g., treatment, variable, statistical method)

Specifies the metadata needed to generate 

statistical analysis results and associated 
displays (e.g., title, population set, where-

clause) 

Analysis Results Data 

(ARD)

Analysis Results Metadata -

Technical Specifications  
(ARM-TS)
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Analysis Results Workflow

Reporting Event 
(CSR, DSUR, IB, 

etc.,)

Analyses of 
Interest

Analysis Results 
Metadata -
Technical 

Specifications 
(ARM-TS)

Analysis 
Programming

Analysis Results 
Data (ARD)Outputs/Displays

Reporting Event 
(CSR, DSUR, IB, 

etc.,)

Analyses of 
Interest

Analysis 
Programming

Outputs/Displays

Present Future
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Principles and Benefits

Standardized, Machine-
Readable Format 

ARDs provide a consistent 
structure for results across 

sponsors. This makes it easier for 
regulators and teams to load, 

search, and validate results data. 
Automating TLF production from 

ARDs reduces manual effort.

Faster Review & Reproducibility 
The reviewers can easily 

reproduce the results with ARDs 
along with the metadata, without 

re-running the code, which makes 
the review faster. 

Reusability 
A single ARD can produce 

multiple outputs (e.g., summary 
table, figure) by filtering and 

formatting its data. 

Efficiency 
Enables traceability of the results, 
back to the ARD, and from there 

to ADaM and further back to 
SDTM and beyond through the 

use of existing CDISC standards 
and metadata. 

Automation Reproducibility Reusability Traceability
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Introduction to {cards} package

▪ The {cards} package (CDISC Analysis Result Data Sets) adopts the 

CDISC ARS framework and creates ARD objects from data

▪ It computes common summary statistics (continuous, categorical, etc.) 

and returns a structured ARD “data.frame” that follows the ARS model. 

▪ The {cardx} package is an extension to {cards} that supports specialized 

analyses (e.g., t-test, ANOVA, regression models, etc.,)

▪ The {cards} ARDs integrate seamlessly with packages such as {tfrmt} 

and {gtsummary} for the formatted outputs creation.

▪ The ARDs can also be exported to XPT and JSON objects which 

makes it future ready.
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Vital Signs Example

Packages Used - {pharmaverseadam}, {cards}, {tfrmt}, {gt}, {dplyr}, {stringr}.

Datasets Used - ADSL and ADVS datasets from the {pharmaverseadam} package.

Data Preparation - Filtering to include only the safety population and the systolic blood pressure 
records
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Vital Signs Example

Summary Statistics Calculation - Calculating the descriptive summary statistics using the     

cards::ard_continuous function

Here’s how the ARD looks
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Vital Signs Example

By default, the basic descriptive statistics got returned. If needed, we can also specify or pass any 

functions.

Here’s how the refined ARD looks
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Vital Signs Example

Now, we have created the ARD needed for the analysis. 

After creating the formatting using the {tfrmt} and {gt} packages, here’s the final output of the summary 

table
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Vital Signs Example

Now, let’s create a mean plot of systolic blood pressure using the same ARD dataset with {ggplot2} 

package.
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Vital Signs Example

Here’s the final output of the mean plot figure.
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Limitations of ARS

• ARS is a new standard (ARS v1.0 published April 2024) and is still being in the development stage. 

• ARS uses LinkML logical model which is complex to understand and difficult to implement. 

• CDISC is actively working to simplify the model to enhance wider adaptability.

• It will evolve based on the industry feedback.

• As it’s still in the development stage, no standard template available for the Analysis Results 

Metadata - Technical Specifications (ARM - TS) for usage.
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Thank You!!

Any Questions
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Backup Slides
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{cards}: Other Summary functions

• ard_categorical() renamed to ard_tabulate()*: useful for calculating the n counts for the categorical 

variables

• ard_hierarchical(): useful for nested tabulations, e.g. AE terms within SOC

• ard_dichotomous() renamed to ard_tabulate_value()*: similar to ard_categorical(), and tabulates a 

single value of the variable

*Some functions are renamed in the newer version 0.7.0 which published on 27AUG2025.
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ARS Draft Schema
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Key Elements of the ARD
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Key Elements of the ARM-TS
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