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• TLF Importance: TLF generation is a key part of clinical trial analysis and reporting.
• Current Limitations: Existing macros and rule-based tools streamline parts of the 

process but leave the overall data flow fragmented and manual.
• Challenges: Multiple manual steps across SDTM and ADaM transformation lead to 

inefficiency, communication delays, and potential errors.
• Need for Integration: A unified, end-to-end automation platform can simplify data 

flow from raw data to TLFs.
• AI/ML Advantage: Intelligent automation enables smarter data mapping, faster 

processing, and reduced manual effort.
• Compliance Focus: Audit trails, governance, and access control ensure 

traceability and regulatory compliance.
• Goal: To demonstrate how AI-driven automation enhances efficiency, quality, and 

collaboration in clinical trial data workflows.

Introduction
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Components

• Raw Data

• CDISC

• SDTM

• ADaM

• MDR

• SAP

• Protocol

• Mock Shells
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Traditional Approach

• Manual Programming
• Sequential Workflow
• High Dependence on Expertise
• Time-Intensive Process
• Limited Reusability
• Compliance Through Manual Validation
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Traditional Approach - Limitations

• High manual effort: Each TLF requires individual programming and validation.
• Time-consuming process: Multiple programming, validation, and review cycles 

extend study timelines.
• Limited reusability: Programs are often study-specific, reducing standardization 

and reuse.
• High risk of human error: Manual coding and updates can lead to inconsistencies 

or inaccuracies.
• Resource intensive: Requires extensive involvement from programmers, 

statisticians, and reviewers.
• Complex traceability maintenance: Linking protocol, SAP, ADaM, and final TLFs 

demands meticulous documentation.
• Change management challenges: Any modification to SAP or data structure often 

requires reprogramming multiple outputs.



www.geninvo.com
North America | UK | Europe | India

Our Approach
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Our Approach – Synthetic Data

• AI/NLP extracts key study elements (objectives, endpoints, visits, populations, 
treatments) directly from the clinical protocol.

• Extracted details are converted into structured metadata for early setup.

• Synthetic data is generated to simulate realistic, privacy-safe raw datasets.

• Enables early metadata design, mapping, and automation testing before real 
data collection.
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Our Approach – Metadata Repository

• System automatically extracts metadata from synthetic raw datasets — 
including dataset structures, variable details, formats, and derivation rules.

• All extracted metadata is stored in a centralized Metadata Repository (MDR) 
serving as the core backbone of the process.

• MDR maintains both study-specific and standardized metadata libraries 
(CDISC SDTM and ADaM).

• Enables traceability, cross-linking, and reuse of mappings and derivation logic 
across studies.
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Our Approach – AI/ML-Powered Metadata Mapping

• AI/ML engine automates mapping from Raw → SDTM → ADaM.

• Predicts variable relationships using pattern recognition and learning models.

• Human-in-the-loop ensures accuracy and compliance.

• Validated mappings stored in MDR for reuse.

• System learns over time, enabling auto-mapping for future studies and faster 
setup.



www.geninvo.com
North America | UK | Europe | India

Our Approach – SDTM Mapping
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Our Approach – Automated Mock Shell Creation 

• Runs in parallel with data mapping process

• Uses NLP to extract key specifications from SAP and Protocol

• Identifies:

• Analysis parameters (e.g., endpoints, change-from-baseline)

• Analysis populations (e.g., Safety, Efficacy, ITT)

• Visit/timepoint details

• Statistical methods and output formats

• Enables auto-generation of mock shells and TLF templates
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Our Approach – Mock Shell Generator 
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Our Approach – Automated TLF Generation

• ADaM datasets feed directly into automated TLF generation

• Statistical computations (mean, SD, change from baseline) applied 
automatically

• Outputs generated in multiple formats — RTF, PDF, Excel, or dashboards

• Ensures accuracy, consistency, and end-to-end traceability



www.geninvo.com
North America | UK | Europe | India

Our Approach – TLF Generator
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Our Approach – Continuous Learning And Reusability

• System acts as a self-learning ecosystem

• Reviewed mappings, derivations, and TLF definitions are fed back into AI and 
stored in the MDR

• Enables the system to:

• Recognize similar data structures in new studies

• Reuse validated transformations

• Improve mapping accuracy over time

• Shorten setup and validation cycles

• Builds a rich, reusable metadata repository for future studies
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