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ABSTRACT: 

 
CDISC has always recognized the importance of developing data standards to streamline the electronic submission 

process, benefiting the pharmaceutical industry. As part of this effort, the CDISC-SDS team will be regularly updating 

the implementation guide to introduce new domains and implementation rules. For any new studies submitted to 

regulatory agencies in 2023 and beyond, it is recommended to use SDTM-IG 3.3. Given the substantial updates, 

understanding these changes poses a significant challenge for the Pharma/Biotech industry. 
To address this, we have developed a post-processing approach using R open-source technology. By 

leveraging a difference file from the CDISC Library, this approach allows for the seamless updating of SDTM datasets 

from version 3.2 to 3.3, or from 3.3 to 3.4, without affecting the standard macros and programs of an existing sponsor 

library. This paper demonstrates R programming techniques and provides examples to create SDTM 3.3-compliant 

datasets, using SDTM 3.2 datasets as input. 

INTRODUCTION: 
The pharmaceutical industry relies on CDISC standards for efficient and regulatory-compliant data submission. 

Regular updates to the SDTM Implementation Guide (IG) introduce new domains, variables, and validation rules, 

ensuring compatibility with evolving regulatory requirements. However, transitioning from one SDTM version to 

another poses challenges, including modifications to metadata structures and validation processes. 

This paper introduces an automated post-processing approach using open-source R programming to facilitate SDTM 

up-versioning while maintaining the integrity of existing SDTM datasets. By utilizing difference files from the CDISC 

Library, this method ensures seamless migration without disrupting established workflows. 

METHODOLOGY 

This section details the approach used to upgrade SDTM datasets efficiently. 

Understanding SDTM Version Changes:  

✓ A new Section 9: Study References has been added to define study-specific terminology. 

✓ New SDTM domains have been introduced across Interventions, Special Purpose, Findings, and Trial 

Design categories. 

✓ Some existing domains now include new variables. 

✓ Additional details clarify variable derivation, including EPOCH rules and handling long character strings. 
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To ensure compliance, it is essential to identify and integrate these changes systematically. 

LEVERAGING R FOR AUTOMATED UP-VERSIONING 

The open-source R programming language provides robust data processing capabilities, enabling the automation of 

SDTM version migration. The key steps include: 

1. Extracting the difference file from the CDISC Library. 

2. Mapping dataset variables between versions. 

3. Updating metadata and applying transformation rules. 

4. Creation and utilization of a specification file for addition of any methods/applying based on sponsor rules. 

5. Creating status file based on modifications which will help the reviewers/client to oversee the changes. 

6. Validating outputs against regulatory requirements. 

The methodology ensures that existing sponsor macros and programs remain unaffected while upgrading datasets 

efficiently. 

Process Flow: 
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Read SDTM Metadata files in R: 

Read the SDTM 3.2 excel, SDTM 3.3 excel, and Difference excel file detailing the changes from 3.2 to 3.3 available 

from CDISC library. 

 

 

 
Pre-processing the Difference file: 

The automated approach for updating SDTM 3.2 datasets to SDTM 3.3 using a Difference File. 

 
Read the SDTM 3.2 datasets and apply metadata changes based on impact and Action from the Difference file. 

For eg: for the impact ‘Variable Label’ and Action ‘Value Update’ which is a Major change based on level categories, 

read the 'Attribute (previous)' and 'Attribute (updated)'. 

 

The figure below shows difference file for the changes needed for EG domain. 

 

 

 

Figure: Screenshot of Difference file 
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Figure: Screenshot of Processing step for the Difference file. 
 

Define Transformation Rules for SDTM3.3 Conversion 

The methodology involves defining subroutines in R to perform key transformations, including: 

• Creating new variables and updating the metadata as per 3.3(e.g., EPOCH, TAETORD, XXDY, 

XXLOBXFL). 

• Modifying variable labels to align with SDTM 3.3 specifications. 

• Updating data types where necessary to meet compliance standards. 

• Converting the variables from Perm to Exp and vice-versa. 

The figure below shows the R function to create the study day for a domain. 
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Figure: Screenshot of function study day calculation. 

 

 

Read the Differences file & apply transformations: 

The process involves analysing the specification file to create new variables like EPOCH, TAETORD, XXDY, 

XXSTDY, and XXENDY based on the "Differences" file. The differences file helps identify impacted variables and 

actions, such as adding new ones. The SDTM3.2 datasets are read and based on “Differences” file , the respective 

sub-routine is executed to generate the SDTM 3.3 datasets. 

The specification file is reviewed to identify any existing derivation rules or to define new ones as needed. This 

process may involve modifying the current SDTM mapping specification or incorporating additional rules for derived 

variables.     

The below figure shows the code to traverse through input SDTM 3.2 datasets           
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Program code with calls to respective functions based on the Difference file.         

 

 

Program code to update the dataset and convert to SDTM3.3 

The below figure updates the dataset and writes the changes made in the target location out_path.  

 

 
 
Update Status tracker: 

 
For every change listed in the Difference File, a status record is created to track the modifications made. This record 
includes details such as the impacted variable, type of change (addition, modification, or deletion), and the 

corresponding action taken. It ensures transparency and traceability of all transformations applied. 
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Figure: Screenshot of status tracker. 

VALIDATION: 

The validation of SDTM 3.3 datasets is performed using Pinnacle 21, a widely adopted tool for ensuring compliance 

with CDISC standards. When assessing the transformation from SDTM 3.2 to 3.3, we can compare the P21 reports of 

both versions by analyzing the errors, warnings, and issues identified in each. This comparison helps verify that the 
transformed datasets not only adhere to the updated compliance rules and new validation checks introduced in SDTM 

3.3 but also ensures that any discrepancies or new validation findings are addressed appropriately. 

CONCLUSION: 
 
The transition between different SDTM versions is crucial for ensuring compliance with evolving regulatory standards. 

The approach presented in this paper demonstrates an efficient, automated method for SDTM up-versioning using 

open-source R. By leveraging difference files from the CDISC Library, this method streamlines metadata updates, 

preserves existing sponsor macros, and minimizes manual intervention. 

The automated workflow enables seamless dataset transformation from SDTM 3.2 to 3.3 (or higher), 

ensuring data integrity and reducing operational burden. Additionally, the creation of validation reports and status files 

enhances transparency, facilitating easier review and compliance verification. 

By integrating R-based automation into clinical data workflows, pharmaceutical and biotech companies can 

improve efficiency, maintain regulatory adherence, and optimize their data standardization processes. This work 

highlights the power of open-source tools in the life sciences industry and underscores the benefits of automation in 

regulatory data management. 
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