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The 5Vs of Clinical Data

Reference: https://scdm.org/the-5vs-of-clinical-data/
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The Reality of Modern Trial Data:
Changes in Perspective
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The Digital Blueprint

16

• A Sheets – Architectural Plans
• Elevation drawings

• Floor plans

• Slice views

• S Sheets – Structural Plans
• Foundation

• Framing

• Roof

• E Sheets – Engineering Plans
• Electrical Plans

• Mechanical Plans

• Plumbing Plans



The Digital Blueprint
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The Digital Blueprint:
Architectural Plans

Adapting Clinical Systems to the 
Changing Nature of Trials



Architectural Challenges

Data Sharing and Secondary Uses

Reduced Cycle Times
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New Architectural Approaches
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The Digital Blueprint:
Structural Plans

Can Standardization Address
the Clinical Data Problem



Standards to the Rescue
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Challenges to Collection Standards
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Pace of Growth in Number of SDTM Domains
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Standards as Part of the Solution

• Can we develop new standards at pace with 
the growth in variety and complexity of data?

• Can we rapidly adapt standards to accommodate 
new types of non-CRF data?

• Can we rapidly adapt new data sources to a 
domain-based tabulation model?
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The Digital Blueprint:
Engineering Plans

How Automation and Advanced Analytics 
are Driving Solutions
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Automated Data Workflow
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Automated Data Workflow: Ingestion

• Read from multiple sources
• File storage (S3, OneDrive, SFTP, Box)

• Database (Cloud SQL, DynamoDB, MongoDB)

• Data Warehouse (Redshift, Snowflake)

• API-based Connectors

• Scheduled or Triggered Refresh

• Compliant Traceability

• Downstream Notifications
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Ingestion



Classification

Automated Data Workflow: Classification

• ML Models to Automatically Classify Incoming Data

30

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    



Automated Data Workflow: Review

• AI-augmented Data Review and Cleaning
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Review



Automated Data Workflow: Transformation

• Automated Specification Creation

• Automated Mapping Code Generation
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Transformation

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    



Automated Data Workflow: Analytics
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Analytics
• Availability of all data across lifecycle

• Computational tools for advanced analytics



AnalyticsTransformationReviewClassificationIngestion

Automated Data Workflow
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Case Study



Case Study: elluminate Clinical Data Cloud
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Automated Data Workflow: Ingestion

• Read from multiple sources
• File storage (S3, OneDrive, SFTP, Box)

• Database (Cloud SQL, DynamoDB, MongoDB)

• Data Warehouse (Redshift, Snowflake)

• API-based Connectors

• Scheduled or Triggered Refresh

• Compliant Traceability

• Downstream Notifications
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Ingestion



Case Study: elluminate Clinical Data Cloud

38



Case Study: elluminate Clinical Data Cloud
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Classification

Automated Data Workflow: Classification

• ML Models to Automatically Classify Incoming Data
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Case Study: elluminate Clinical Data Cloud
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Automated Data Classification
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Source Metadata

Variable Name

Label

Data Type

Data Expression

Domain Name

Record

Inherent 
Features

Derived 
Features Distribution

Conceptual Model

Built from:

• CDASH

• SDTM

• Biological Concepts

• Vendor Data Standards

• TA Ontologies

Feature set for each concept



Automated Data Classification

43

Source Metadata

Variable Name

Label

Data Type

Data Expression

Domain Name

Record

Inherent 
Features

Derived 
Features Distribution

OUTCOME

“Outcome of Event”

Character

string; mixed case

ADV

One record per Subject, per Event

Value Set Fatal

Not Recovered

Resolved

Recovering



Automated Data Classification
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Source Metadata

Variable Name

Label
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adae.AEOUT
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Automated Data Classification
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Automated Data Classification
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Case Study: elluminate Clinical Data Cloud
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Automated Data Workflow: Review

• AI-augmented Data Review and Cleaning
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Review



Case Study: elluminate Clinical Data Cloud
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Case Study: elluminate Clinical Data Cloud
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Automated Data Workflow: Transformation

• Automated Specification Creation

• Automated Mapping Code Generation

51

Transformation

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    

                         

                
             

         

       

                          

                            

                             

                      

                           

                       

    

                               

                     

                                   

                        

       

                                 

                           

       

                           

                          

     

    



Case Study: elluminate Clinical Data Cloud
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Automated Mapping Code Generation:
Similar Conceptual Approach
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Case Study: elluminate Clinical Data Cloud
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Case Study: elluminate Clinical Data Cloud
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Conclusions



The Digital Blueprint
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Thank You!

njohnson@eclinicalsol.com
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