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Introduction (1)

• Compliance with regulatory requirements 
o Successful new drug submission
o Additional effort at each step of the process

• Understanding the regulatory requirements 
o Streamline the process

• Good planning of submission package in the 
early stage
o Maintain high quality 
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Introduction (Cont.) 

• Challenge – gathering the details for the 
ARM of Define-XML from reports and 
programs at the last minute
o Efficiency
o Quality

• Focus of this presentation
o ARM requirements
o Effective approach
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What is ARM?

• A document that identifies the critical analyses 
• Provides traceability from results in a statistical 

display to the analysis data used to create it
o Document the analyses performed 
o Provide the regulatory reviewer with the means to 

trace results back to their source documents 
(programs, datasets, and statistical analysis plans)
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What is ARM? (Cont.)

• Purpose
o Submission to regulatory agencies 

§ United States Food and Drug Administration (FDA)
§ Japan Pharmaceutical and Medical Devices Agency 

(PMDA)
o Exchange of analysis datasets and key results 

between other parties

6



What is ARM? (Cont.)

• CDISC ADaM Analysis Data Model Version 2.1

• Analysis Results Metadata Specification 
Version 1.0 for Define-XML Version 2
o Released in January 2015
o https://www.Cdisc.Org/standards/foundational/ada

m
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https://www.cdisc.org/standards/foundational/adam


Why ARM? 
• Provides a fundamental principle of ADaM –

traceability
• Describes key components of significant                    

analysis results
o Text and links 

• Save review time and expedite the drug approval
o Identifying the critical analyses
o Understanding and reproducing analysis results 

Result

Meta
data

Other 
sources
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Why ARM? (Cont.) 

• A highly recommended ADaM metadata 
component
o PMDA (Japan) is already asking for it (TCG section 4.1.2.1 

Definition documents of datasets  page 23)
o FDA is interested

• Benefits
o Provide ARM to assist the review

§ Critical analyses
§ Links between results, documentation, datasets
§ Documenting the analyses performed

o Has a potential to save significant time for the 
regulatory reviewer and expedite the drug approval
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Why ARM? (Cont.) 

• Sponsor’s decision on which analyses to be 
displayed
o ARM focus should be on primary and key secondary 

analysis results
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ARM Requirement

Metadata Field Definition Source / 
Metadata Example

DISPLAY IDENTIFIER A unique identifier for the specific analysis display 
(such as a table or figure number)

Table/Figure number
Table 14-3.01 

DISPLAY NAME Title of display, including additional information if 
needed to describe and identify the display (e.g., 
analysis population)

Table/Figure title
Primary Endpoint Analysis:    ADAS 
Cog (11) - Change from Baseline to 
Week 24 – LOCF 

RESULT IDENTIFIER Identifies the specific analysis result within a display 
when there are multiple analysis results on a display.

Table/Figure
Analysis of dose response 

PARAM The analysis parameter in the BDS analysis dataset 
that is the focus of the analysis result.  Does not apply 
if the result is not based on a BDS analysis dataset.

Define.xml variable section
ADAS-Cog (11) Total Score 

PARAMCD Corresponds to PARAM in the BDS analysis dataset.  
Does not apply if the result is not based on a BDS 
analysis dataset.

Define.xml variable section
ACTOT11 

Table 1 Analysis Result Metadata fields
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ARM Requirement – Metadata Fields 
Table 1 Analysis Result Metadata fields (Cont.)
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Metadata Field Definition
Source / 
Metadata Example

ANALYSIS VARIABLE The analysis variable being analyzed Define.xml variable section
CHG

REASON The rationale for performing this analysis.  It 
indicates when the analysis was planned and 
the purpose of the analysis.

Protocol and/or SAP 
Primary efficacy analysis as pre-
specified in protocol 

DATASET The name of the dataset(s) used to generate 
the analysis result. 

Define.xml Dataset section
ADQSADAS 

SELECTION CRITERIA Specific and sufficient selection criteria for 
analysis subset and / or numerator. 

Protocol and/or SAP 
ITTFL='Y' and AVISIT='Week 24' 
and PARAMCD='ACTOT11' 

DOCUMENTATION Textual description of the analysis performed.  Protocol and/or SAP 
Linear model analysis of dose 
response; Refer to Figure 2 for 
details.
SAP Section 10.1.1.

PROGRAMMING
STATEMENTS

The software programming code used to 
perform the specific analysis including the 
model statement, and all technical 
specifications needed for reproducing the 
analysis  

Study SAS ® programs
[SAS version 9.2]
Refer to Figure 2



ARM Requirement – Example of ARM

Figure 1 Analysis Results Metadata (Summary)
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ARM Requirement – Example of ARM

Figure 2 Analysis Results Metadata (Detail)
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ARM Requirement – Statistical Display in CSR

Figure 3 Example of an analysis table in CSR with some of the metadata annotations 
 15

Analysis variable(s):   CHG (Change from Baseline) 

ADQSADAS (PARAMCD = “ACTOT” and AVISIT = “Week 24” and EFFFL = “Y” and ANL01FL = “Y”) 



Automate ARM Generation in Define

• Current Process
o Identify the information needed for ARM when 

preparing the submission package 
o External pdf file: analysis-results-metadata.pdf
o Linked to the define.xml
o Issues

§ Time consuming
§ Prone to errors
§ Issues with linking found in the last minute during 

submission reviews

 

Linked to analysis-results-metadata.pdf 
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Automate ARM Generation in Define (Cont.)

• Enhanced Process
o Goal: an efficient submission process with high 

quality
o Strategies

§ Proactively document the ARM components when 
the reports are being designed or generated

§ Automate the ARM generation as an extension to 
Define.xml using Pinnacle 21 Enterprise tool
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Automate ARM Generation in Define (Cont.)

• Enhanced Process (Cont.)
o Tool: <ARM0template.xlsm>, a macro-enabled 

spreadsheet
§ Study report tabs: 

ü Standards reports, therapeutic area reports 
ü With all the ARM components documented ahead 
ü Study specific information added for the selected 

reports
§ Pinnacle 21 Enterprise required tabs 

ü Macro-enabled spreadsheet tabs that select and 
combine information from the study report tabs 

18



Automate ARM Generation in Define (Cont.)

• <ARM0template.xlsm> Sample

Study report tabs Pinnacle 21 Enterprise 
required tabs
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Automate ARM Generation in Define (Cont.)

• Pinnacle 21 Enterprise required tabs in 
ARM0Template.xlsm, copied to the ADaM data 
specification, as the input file for Pinnacle 21 
Enterprise
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ARM0Template.xlsm

P000V00MK0000.xlsx
(Data Specification)

Tabs: Analysis Displays 
Analysis Results



Automate ARM Generation in Define (Cont.)

• ARM generated by Pinnacle 21 Enterprise as part of Define.xml

21



Conclusion

• It is critical to fully understand the CDISC 
requirements and proactively plan the data 
collection for ARM in order to produce the ARM 
with high quality and cycle time reduction. 

• Establishing an ARM template file to collect and 
store ARM components for both standards 
reports and therapeutic area specific reports 
ensures the effective implementation and 
governance of CDISC data standards across 
studies.
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