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INTRODUCTION

• In January 2015, CDISC published the Analysis Results Metadata , v1.0 
(ARM) as an extension to the Define.XML 2.0.0 
• Gained less recognition but becoming a necessity for the regulatory 

submissions.
• Add-in to the ADaM Define.XML

• Metadata that describes the statistical reporting analysis performed by 
identifying 
ØThe critical analysis/reason, 
ØLinks between results, 
ØAnalysis methods and 
ØProgramming statements used to generate the statistical result. 



Why ARM ?

• Define.XML + ARM facilitates healthy regulatory review 

• Traceability. 
• Understand the data flow from collection to the CDISC standard 

datasets to Analysis results metadata

• Significantly reduces the review time



Components of ARM

• The key components in ADaM
Analysis Results Metadata are:

oAnalysis Display metadata 
definitions
§ Analysis Result metadata 

definitions
ØAnalysis parameter(s)
ØAnalysis dataset(s)

§ Analysis variable(s)
§ Selection criteria

ØDocumentation
ØProgramming statements



Current Industry Approaches
1. Standard Manual updates to current Define.XML
2. Using SAS script
• Standardized Excel spreadsheet which the study programming team 

or statisticians can fill out.
• SAS programs reads in the Excel specification to generate the valid 

XML code for the define elements specific to the ARM according to 
Define2.0. 
• Output text file in valid xml syntax manually copied to the ADaM

define in proper locations to plug-in the ARM for proper display. 
• Drawback
• Manual implementation into corresponding sections will be difficult 

for a programmer with no background on XML.
• More effective hours.



Proposed Automation Framework

• The latest version of P21 still lacks the capability to generate 
Define.XML with the feature of ARM. 
• Python® framework developed which automatically integrates ARM 

in the Define.XML from P21 for ADaM taking also as input a  
standardized Excel specification containing all required information 
for ARM. 



Proposed Automation Framework

vStep 1-
• The specification follows a similar template and mapping as to the 

template spec used to generate ADaM Define.XML.
• 4 different tabs filled out correctly for the tool to use the information for 

analysis results display in the Define.XML
• ARM
• WhereClause
• Comments
• Documents



Proposed Automation Framework

vStep 2 -
• Generation of Define.XML from Pinnacle 21

vStep 3 -
• The framework starts by calling in both the inputs available. 
• The Python library ElementTree enables parsing and creating XML 

files. 
• Pandas to read in excel spec.



Proposed Automation Framework

vStep 3 (Contd.) -
Generate XML code separately for ARM, Where Clause, Comments & 
leaf/document section and store as Child sections.



Proposed Automation Framework

vStep 3 (Contd.) -
• Parent sections within main Define.XML found by the ‘iterparse’ function 

in the ElementTree package. 

• Child sections linked to the Parent sections using the append function.



ARM - Summary

• ARM becoming a necessity for the regulatory submissions 
• Traceability
• Need for Standardization
• Straight forward, robust and efficient Python® framework to 

implement ARM into Define.XML
• Can be implemented with limited tools


