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Introduction



Introduction – Real-World Data

• Data relating to patient health 
status and/or the delivery of 
health care routinely 
collected from a variety of 
sources. (FDA definition)

• Guidelines:
• Relevance 
• Reliability
• Timeliness
• Coherence
• Extensiveness
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Introduction – Data source types

• Electronic Health Records (EHR) and 
Claims

• Data primary collected in the scope of treatment of 
patients in regular clinical practice

• Registries
• An organized system that collects clinical and other 

data in a standardized format for a population 
defined by a particular disease, condition, or drug 
exposure.

• Data can be entered directly into the registry and 
may also include data from other sources

• Patient Generated Health Data (PGHD)
• Social Media
• Commercial Devices
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Introduction – The Real-World Data Jungle

• Variety of sources
• General Practitioner
• Hospital Specialists
• Pharmacy
• Laboratory
• Other

• Each source has his/her own scope:
• Collection practice has effect on reliability and analysis
• What is collected has effect on relevance of data

• Different EHR information systems result in variation within and between
domains

• Different data structures
• Different entry screens
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Data Lineage



Data Lineage
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See www.clinline.org/ 
break-learn for the intro to 
data lineage webinar ->

Wikipedia: Data lineage refers to the process of tracking how data is 
generated, transformed, transmitted and used across a system over 
time. It documents data's origins, transformations and movements, 
providing detailed visibility into its life cycle. This process simplifies the 
identification of errors in data analytics workflows, by enabling users to 
trace issues back to their root causes.

Who When Where How Data 
Model

Entry Selection Trans-
formation Exchange Gover-

nance

http://www.clinline.org/break-learn
http://www.clinline.org/break-learn


Process - lineage
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Presented by Kai Wanke (OCS LS) at the PHUSE Single Day in Utrecht on 17 April

<- Data-focussed RWD Lineage Use Case ->



Use Case (CDISC RWD Lineage)
1. Select a cohort of Parkinson patients from MIMIC deidentified Real-World 

Data source in FHIR format.
2. Transform FHIR data to a standardized observational data model (OMOP) 

for selection and imputation purposes.
3. Assess eligibility based on parameterized eligibility criteria.
4. Transform eligible and selected patient data to SDTM submissible 

datasets
5. Select and Map the data with the OCS LS Mapping Engine
6. Show lineage for every step and transformation using a newly developed 

Open Source tool.
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Step 1: 
Focus on patient data and 

corresponding lineage to SDTM DM dataset



Example: The Complexity of MIMIC

• Medical Information Mart for Intensive Care (MIMIC-IV)
• A Real World Dataset: 

• 300,000 deidentified critical care patients 
• 430,000 hospital admissions 
• 70,000 ICU stays

• Captures the Full Patient Journey
• Integrates data from three hospital systems: ED, ICU, and EHR

• Challenges: A Complex & Heterogenous Dataset
• Data from different sources with multiple terminologies
• Heterogeneous, unstructured, and inconsistent formats
• Designed for real-world care, not for regulatory submission



Transforming MIMIC for Submission

• MIMIC-IV-on-FHIR
• Organizes MIMIC data using FHIR standards
• Uses 30+ structured dataset (profiles)
• Retains original terminology 
• No data modifications

• Converting to CDISC
• Aligns terminology with Controlled Terminology (CT)
• Maps data to submission-ready formats
• Ensures CDISC Compliance for regulatory use

Medication

Orders

Chartered 
Observations

Specimen 
Observations

Organizational



Proof of concept: Mapping Patient Data

• FHIR Patient resource to CDISC Standard (SDTM Demographics)
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MimicCondition

MimicPatient

CohortSelect
Person

Death

DM

OMOP CDM CDISC SDTMFHIR

Parkinson disease



Alignment to CDISC 360i

• A multi-year initiative with the aim to transform the way we develop 
and use standards within clinical research connected and 
interoperable information

• enabling automation,
• enhancing data integrity,
• accelerating innovation.

• Use Cases
• LZZT
• Breast Cancer
• Parkinson (aligned to LZZT)

§ CDISC Digital Data Flow
§ RWD Lineage Project
§ 360i Project

See CDISC 360i webpage for resources and recordings: https://www.cdisc.org/cdisc-360i



Mapping



Considerations

• Data Structure challenges when working with FHIR and SDTM.
• Different purpose and structure

• Terminology Alignment: 
• FHIR stores terminology in two resources: CodeSystems and ValueSets 
• SDTM uses CDISC-controlled terminology (CT)

• Handling challenges like missing identifiers and standardizing formats
• Data mapping: Determine which information might be relevant for target 

data
• Ensuring compliance with CDISC standards
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Mapping example - Variables
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Mapping example - Codes
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Automation



Data mapping automation and traceability

Source xx

MimicPatient

MimicCondition

Computable mapping sheet:

- Location
- Selection
- Transformation
- Target
- Documentation

Target CDM 

23



Automation – Mapping Engine
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Automation – Mapping Engine

• Can be developed in SAS, R, Python or any other language

• Has the complete data mapping in a single artefact

• Uses a library to store repeating mapping rules

• Warns you of missing or unexpected data values
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Automation – Lineage Tool
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• Open source tool in Python
• Insights on different levels

• Datasets
• Transformations
• Codes

Acknowledgements to developer Vedika Grover



Automation – Lineage tool
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Lineage tool output
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Lineage tool output
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Next steps

• Lineage tool
• Improve presentation
• Add more mapping details
• Make open source and available via Github

• Mapping
• Add more OMOP domains to drive other SDTM domains
• Add more SDTM domains
• Add USDM as input to drive the process
• Align with CDISC RWD lineage team on mapping logic and output

• Test
• Test on other indications
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Conclusions



Conclusions

• Account for high diversity in source data
• Ensure lineage and information readiness

• Clear mapping methods and mapping overview
• Inclusion of traceability information
• Use Visualizations for process insights

• Automation 
• Standard and validated programs
• Reduce manual tasks
• Utilize defensive programming

• Future improvements
• More Automation & Scalability
• Open source tool
• USDM as a driver
• Available coding and BC lists as a driver
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Thank You!
Questions?
- Jules van der Zalm: jules.vanderzalm@ocs-consulting.com
- Berber Snoeijer: b.snoeijer@clinline.eu
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