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The opportunity: re-use code!
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CDISC Analysis Results Standard - a Logical Data Model

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

https://wiki.cdisc.org/display/ARSP/Analysis+Results+Standard+User+Guide+v1.0
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Model Components 

Summary of Demographics Summary of TEAE by SOC and PT
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CDISC ARS Metadata

One Output has many Analyses.  One Analysis has the following:

One Analysis Method 
consists of one or 
more Operations

Analysis GroupingAnalysis Set Data Subset Analysis Method



CDISC ARS Metadata

Analysis Method



AnalysisMethodCodeTemplate



In one sentence…

Results for each analysis… Are described in the ARS Metadata…

Which includes AnalysisMethods

Linked to Analysis Method Code

Containing parameters referencing ARS Metadata elements

To create runnable code at run-time
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Key Features for Template Based Automation

1. Consistent Interface

2. Standardized ARD Output

3. Built-In Metadata

4. Flexible Parameterization

Extracting ARS Metadata from TFL Designer



■ Template programming code 
parameter values may be specified 
as a reference to a metadata 
element

■ This means analysis-specific 
parameters values can be retrieved 
at runtime

■Generation of analysis result values 
can be automated based on the 
selection of analysis method
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Metadata-based 
Parameterization

methods:
- id: Mth01_CatVar_Count_ByGrp
name: Count by group for a categorical variable
operations:
- id: Mth01_CatVar_Count_ByGrp_1_n
name: Count of subjects
label: n    
order: 1
resultPattern: (N=XXX)

codeTemplate:
context: SAS Version 9.4
code: "%CatVar_Count_ByGrp(anid=&anid,gfids=&gfids);"
parameters:
- name: anid
description: Analysis Id
valueSource: '#/id'

- name: gfids
description: Grouping Factor Identifiers
valueSource: '#/orderedGroupings/[*]/groupingId'



CARDS and CARDX Packages
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■ Purpose-built for ARD generation:

■ cards and cardx are part of the pharmaverse ecosystem 
and designed specifically to generate Analysis Results 
Datasets (ARDs).

■ They wrap common statistical procedures and return 
results in a standardized ARD format, making them ideal 
for ARS-based automation.

■ cards package (core ARD functionality):

o ard_summary() – Summary statistics for continuous 
variables

o ard_tabulate() – Frequency and count summaries for 
categorical variables

o ard_hierarchical() – Subject-level summaries for 
nested or hierarchical data

o ard_stack() – Combines multiple ARD outputs into a 
single dataset



CARDS and CARDX Packages

■cardx package (extended methods):

oAdds additional statistical techniques, hypothesis tests, and 
specialized analyses

oExpands ARD coverage beyond the core summaries in cards

■Combined value:

o Together, cards and cardx provide a comprehensive, ARS-aligned toolkit for 
standardized ARD generation
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Practical Implementation
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Example: Summary statistics
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Analysis_ARD <- cards::ard_summary(data = filtered_data,    

by = c(byvariables_here),    

variables = analysisvariable_here )

Analysis_ARD <- cards::ard_summary(data = filtered_ADSL,

by = c(TRT01A),

variables = AGE)



Example: Chi-square p-value
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df3_analysisidhere <-

cardx::ard_stats_chisq_test(by = groupvar1here,  

data = df2_analysisidhere,  

variables = groupvar2here)|> 

dplyr::filter(stat_name == "p.value") |> 

dplyr::mutate(operationid = dplyr::case_when( 

stat_name == 'p.value' ~ opid1here'))



Example: Fisher’s Exact Test
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full = df_pop |>

dplyr::filter(armfilterhere)

success = df2_analysisidhere |>

dplyr::mutate(FL = 1)

ana = full |>

dplyr::left_join(success |>

dplyr::select(anavarhere,

FL),

by = "anavarhere") |>

dplyr::mutate(FL = ifelse(is.na(FL), 0, FL))

df3_analysisidhere = ana |>

cardx::ard_stats_fisher_test(by = groupvar1here,

variables = FL) |>

dplyr::filter(stat_name %in% c('estimate',

'conf.low',

'conf.high')) |>

dplyr::mutate(operationid = dplyr::case_when(

stat_name == 'estimate' ~ 'opid1here',

stat_name == 'conf.low' ~ 'opid2here',

stat_name == 'conf.low' ~ 'opid3here'))



Example automation engine: `siera`
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Metadata Quality and Completeness

Technical Infrastructure

Change Management

Edge Cases and Flexibility

Transparency and Review

Considerations
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Benefits

Efficiency Gains

Improved Quality and Consistency

Enhanced Maintainability

Improved Traceability

Facilitates Validation



1. Enhanced Template Libraries

2. AI-Assisted Metadata Creation

3. Expansion to Other Languages

4. ARD-driven processes
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Future Directions
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