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The value of Data, and the impact of FAIR 
Towards workflow optimization and automation
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Transforming data into patient benefit
Maximizing the value that we obtain from our data: faster and better insights 

Our Vision, our goals
■ Develop more and better medicines 
■ Drive personalized healthcare
■ Reduce time to find new treatments
■ Faster and more effective insights 

Key enablers for success
■ Data ready for insights discovery
■ Improve management of data assets
■ Connected  and harmonized data at the center

Speed to Insight requires 
optimize delivery & help enhance 
understanding of a molecule or 
therapy

Digital applications can help us with Data Science activities enabling automation of business 
workflows, knowledge discovery and sharing data at scale
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● “FAIR data shared” concept was introduced (4-5) years ago

○ Unlocking the possibilities of combining and sharing data across the organization

● FAIR is a recognized strategy to enable better data management activities and increase quality 

○ FAIRification of processes, systems, data and FAIR culture

● Adopting FAIR principles enable to describe the data in a way digital solutions “understand” 
the data and can help us to share, connect, improve data quality and maximize efficiency

● FAIR implementations need to be aligned and interoperable 

FAIR data
FAIR - a catalyst for digital transformation

Wilkinson, Mark D., et al. "The FAIR Guiding Principles for scientific data management and stewardship." Scientific data3 (2016).
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Perspectives
FAIR By Design

FAIR implementation

● Identifiers
○ Unique, persistent and decoupled of 

business knowledge and systems

● Data Standards
○ Ensure  common understanding
○ Ontologies 

● Rich metadata how, what, why, by whom
○ Gives the CONTEXT

● Access  and re-use
○ Standard protocol

“Making the FAIR way, the easy way”

● Business oriented questions
○ Target business workflows

● User Centric Design
○ Easy to use

● Rich metadata 
○ Collected once

● Prospective FAIRification
○ Avoid retrospective tagging



7

FAIRification of workflows along the drug development lifecycle
Project Botany

User centric - Optimizes and FAIRify study conduct workflows through reuse and automation workflows
❏ Facilitate standards adoption, Data harmonisation and FAIR best practices

Aligned FAIRification Strategy   - Identifier strategy, ontologies, tools and management of digital context
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Orchid Garden
Enables FAIRification of analysis dataset specification

The analysis dataset specification is a fundamental document for a clinical data scientist 
preparing to analyse data

● Serve as documentation and programming instruction for analysis datasets
● Required as part of the submission to Health Authorities (define.xml)
● Instrumental in making data FAIR 
● Enable re-use and understanding of how the datasets were created 

The goal of Orchid Garden is to optimize design, delivery and understanding of ADaM dataset 
generation addressing key challenges involved in the creation and usage of the analysis 
specifications.

The Orchid Garden solutions address these challenges and optimises management of 
specifications by capturing FAIR machine readable metadata 

Analysis 
Specs
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How did we started Orchid Garden?
Use Cases and initial steps
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Challenges with the analysis specifications 
Generation, Integration, re-use and traceability

Generation

● Complexity
○ Manual process, error prone

● Code relationship
○ Guideline not used directly  in the code

● Multiple Use cases
○ Technical and Functional
○ Human and machine readable

Integration, re-use and traceability

● Harmonisation
○ Complex alignment across 

Molecule/Project

● Findability
○ No queryable content machine readable
○ Lack of central repository

● Traceability
○ Understanding provenance is a manual 

process
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Generation of analysis documentation
Enabling automation, inheritance and improving quality

Scenario: 
As part of generating new ADaM datasets, I need to generate the analysis dataset specification.

Goal / workflow to be optimized:
● All content available as machine readable to provide the opportunity to automatically generate human 

and machine readable renderings of specifications (e.g. define.xml).
● Improve the data and metadata alignment to support health authority submission related processes.
● Improved relationships between specification contents to reduce manual input
● Improved support of molecule consistency by the enablement of inheritance from molecule-level 

specifications as opposed to copying of content.
● Increased efficiency of data pooling activities by efficient identification of differences between 

individual studies.

Questions:
● What is the algorithm/choice of algorithm for an individual derivation?
● What are the ADaM variables and where necessary the ADaM Parameters that are created for this derivation?
● What derivations are prerequisites in order to perform another derivation?
● What source data (SDTM) is required for this derivation?
● What functions do I need to generate this dataset? 

Data Scientist
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Target Curation and metadata traceability
Understanding metadata and data transformation

Scenario: 
To create a new data pool, I need to be able to understand how analysis derivations were calculated in 
multiple studies and any gaps in pooling these studies. Based on the analyses of interest I need to be 
able to target SDTM domains, tests and variables for curation.

Goal / workflow to be optimized:
● Enable querying and identification of implemented content across studies.
● Improved consistency of specifications across both a molecule and therapeutic area.
● Introduce the automated ability to identify specific datasets and variables that need to be curated in 

order to perform a derivation to target curation efforts where they bring the most value.
● Improved capability to conduct beginning-to-end traceability for analyses.

Questions:
● What is the data (SDTM variables including identifiers) that impact the calculation of a derivation?
● What is the algorithm/choice of algorithm for an individual derivation?
● What derivations (and consequently endpoints) were created for a clinical study?
● What derivations could be created (based on the available source data) for a clinical study?

Data Scientist



13

Introductions
Key elements for our work

GDSR Lynx

Integration of 
(reference) 
metadata

Enables easy query 
through pre-defined 
catalog of SPARQL 
queries

Roche MDR
Clinical Data Standards

Ontology - “schema”
- Concepts, relationships
- Definitions

Knowledge Graph - 
Metadata
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Initial Steps
“The Experiment 0”

Team Set Up

Form an interdisciplinary team 
with expertise in Semantic 
Technologies, SPARQL, CDISC 
and the analysis dataset 
specification process

Ontology and Knowledge 
Graph Development

Design an ontology to explicitly 
connect SDTM variables and 
ADaM variables via derivations

● Overall Survival 
● Diastolic Blood Pressure 

Change from Baseline. 

Publication in Lynx

Publish the created ontology 
and knowledge graph in the 
GDSR and enable access to the 
Data Scientist through the Lynx 
(Lab)
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Ontology Development and Assessment
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SDTM ADaM DisplaysData 
Collection

Current Data Standards Models
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Current Data Standards Models

SDTM ADaM DisplaysData 
Collection
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Current Data Standards Models

Analysis dataset 
specifications contains 
derivations (some have 

multiple alternative 
algorithms) as free text 
that references SDTM 
content but the link is 
not explicitly created

Each output 
uses 

derivations 
(variables and 

identifiers) 
specified in 

ADaM but no 
explicit link is 

stored

SDTM ADaM DisplaysData 
Collection

SDTM specifications 
contains transformations 

as free text that 
references data 

collection content but 
the link is not explicitly 

created
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Current Data Standards Models

Analysis dataset 
specifications contains 
derivations (some have 

multiple alternative 
algorithms) as free text 
that references SDTM 
content but the link is 
not explicitly created

Each output 
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derivations 
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ADaM but no 
explicit link is 

stored

SDTM ADaM DisplaysData 
Collection

SDTM specifications 
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as free text that 
references data 

collection content but 
the link is not explicitly 

created



20

Ontology Development

Key Competency Questions
● What are all the SDTM variables that impact an 

ADaM derivation?
● What are the Admiral functions needed for 

generating derivation X?
● Identify all ADaM variables and parameters 

required for a derivation

Requirements
● Defining the input for a derivation
● Defining the output of a derivation
● Defining a link to the implementation of the 

derivation
● Support of multiple algorithms to derive the 

same analysis concept
● Provision of persistent URIs for derivations
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Ontology Development
Example - Analysis Age
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Ontology Development
Example - Vital Sign Analysis Value
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Ontology Development
Example - Vital Signs Change from Baseline
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Results
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Querying the Analysis Dataset Data Standards Ontology
Identify variables needed for a derivation
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Querying the Analysis Dataset Data Standards Ontology
Identify variables needed for a derivation
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Querying the Analysis Dataset Data Standards Ontology
Identify parameters needed for a derivation
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Querying the Analysis Dataset Data Standards Ontology
Identify parameters needed for a derivation
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Querying the Analysis Dataset Data Standards Ontology
Identify inputs from SDTM
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Querying the Analysis Dataset Data Standards Ontology
Identify inputs from SDTM
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Feedback

User & Technology Assessment

Ontology Development & Application Prototyping

Would help making the study FAIR

This would for sure be help me save time 
and make me more efficient

Improving quality

Easier reusability

Project ConsistencyEliminating manual work 

Being able to compare 
what is standard

Able to estimate resourcing needed to 
create a data mart

Enable questions about 
derivations to happen earlier

Data 
Scientist
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Next Steps and Outlook
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Next Steps: Orchid Garden Elements
Application, Connectivity and Graphs
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Doing now what patients need next


