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ABSTRACT 

FDA has announced that Define-XML v2.0 is required for data 

submission for studies with first patient in after March 15, 2018. 

However, it is highly possible that multiple studies are compiled in one 

submission. Some of them may have been done in early years with 

previous Define-XML versions, while others may have implemented 

Define-XML v2.0. To keep the Define-XML versions consistent in a 

single submission, there is an urgent need for generating Define-XML 

v2.0 for all studies. Considering significant amount of time and effort that 

needs to be invested to manually update contents and structure of 

metadata, it is more efficient and cost effective to convert them 

automatically. 

This paper presents an approach to create ADaM define.xml v2.0 using 

SAS program that read in the existing SAS metadata datasets and 

output a metadata Excel file in compliance with Pinnacle 21 (P21) 

requirement. The metadata excel file is imported to P21 then P21 

exports a define.xml v2.0 for electronic submission. 
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Process Flow



STEP 1. CREATE ADaM METADATA DATASETS 

1. Complete ADaM datasets planning metadata sheets. If metadata had been 
generated following Define-XML v1.0, manually populate define.xml v2 
relevant fields that cannot be filled out programmatically, such as 
Variables.Origin (Predecessor vs Assigned vs Derived), Methods.Type
(Computation vs Imputation). 
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Sample output of ADaM dataset planning sheet: 

Predecessor
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STEP 1. CREATE ADaM METADATA DATASETS 



STEP 1. CREATE ADaM METADATA DATASETS 

2. Run SAS program to create ADaM metadata datasets based 
on planning sheets: 

3. Address metadata issues if any. Ensure the special 
characters are removed or translated to ASCII text codes. 

6



STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET 

Once ADaM metadata datasets are created and free with special 
characters, they then are used as input datasets to create the P21 
format Spec: a MS excel spreadsheet with 10 tabs 

The program and macros were developed for creating the spreadsheet: 
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET 

These macros create link IDs to link between sheets, map the 
metadata to appropriate columns programmatically in the spreadsheet. 
Name the spreadsheet as STUDYNM-def2.xlsx 

esdef2mapping.sas 
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET 
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET 

These macros create link IDs to link between sheets, map the metadata to 
appropriate columns programmatically in the spreadsheet, avoid human errors.
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

1. Start Pinnacle 21 and select Design Studies -> Define.xml -> New 
Define.xml 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

2. Select “Import Excel Specification” to upload the spreadsheet
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

3. Create new data package and name the data package as same as 
spreadsheet - STUDYNM-def2. 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

4. Click next, provide the STUDYNM-def2.xlsx to be uploaded. Follow 
the screen instructions, upload the spreadsheet. 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

5. It is not surprising that the first couple of uploading attempts may 
not successful due to some errors (most of them are relevant to special 
characters or codelists). Follow P21 error messages, address errors, 
recreate STUDYNM-def2.xlsx and reload it. 

Sample error: 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

6. Once STUDYNM-def2.xlsx is uploaded, evaluate/address the issues 
as many as possible if there are issues in Issue box. 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

7. Export define.xml and stylesheet: 
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21 

8. Review/check the define.xml to ensure links are linked correctly, 
truncations exist or not ...etc. Update planning sheets if necessary. 

9. Rename the STUDYNM-def2.xml to define.xml 

10.Run final P21E validation with xpt files and define.xml together,    
evaluate/address the issues as many as possible. 

11.After update, recreate analysis metadata, xpt files and the 
spreadsheet, import spreadsheet using same data package and 
regenerate the define.xml. 

12.Finalize define.xml. If define.xml is finalized in Pinnacle 21 
Enterprise, the define.pdf can be output easily. 
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Sample define.xml v2.0
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Sample define.pdf
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CONCLUSION
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The combination approach of SAS programs and the Pinnacle 21 
eliminates the time budgeted for transforming regular specifications 
or specification for previous version of define.xml to generate 
define.xml v2 and convert define.xml v1 to define.xml v2 for complex 
ADaM datasets. It significantly reduces the amount of time and effort 
for manual updates of metadata contents and/or structure and avoids 
human errors.
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